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Abstract 
OrganisaDons make use of a variety of knowledge management systems 
(KMS) 1R order to facilItate the creation, storage, transfer and reuse of 
organisational knowledge. Metadata IS used to descnbe knowledge by its 
attnbutes and to provide the context, quahty, condlDon or other characteristics of 
knowledge assets. Thts thesis explores the way in which metadata is bemg used 
in KMS. It provides an analysis of the types of metadata used for the descriptIon 
of knowledge documents at the semantic level and complements other research 
on the evaluation of KMS by focusmg on the use of metadata, adoptmg a user 
perspecttve 
The empincal work was carried out through case study research 1R two 
hIghly knowledge-intensive companies, a motorsport engmeenng company and a 
pharmaceuttcal company. Data collection tools included field VISIts, 
documentatIOn, surveys and intervIews. 
The findings demonstrate the level of users' satIsfactIon WIth the KMS 
and metadata and their readiness to create metadata when contributing a 
knowledge document to the KMS. DemographIc factors, such as gender, age, 
qualificattons, and years working with the company, are analysed in conjunctIOn 
WIth attitudes towards the KMS and metadata The two metadata schemes used 
in each company are mapped semantically to the widely used Dubhn Core 
Metadata Element Set (DCMI), in order to Identtfy good practIce m deslgnmg a 
metadata scheme for a KMS From the mapping, the basis of a metadata 
framework IS created, intended to be used as a checklist for the development of 
comprehensive metadata schemes for the description of knowledge documents. 
The metadata management processes of the two compames are analysed to 
propose guidelines for the development of a metadata management strategy. 
Keywords: Metadata, Knowledge Management, KM, Knowledge Organisation, 
Knowledge Management Systems, KMS, Dublin Core Metadata Element Set, 
DCMI, Case Study 
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Introduction 
Chapter 1. Introduction 
Knowledge management (KM) is a multidisciplinary field, where 
concepts of management science, computer SCience, organisational SCience, 
cogmtlve science, anthropology and socIOlogy, among others, meet to form an 
extensive body of research and practice. Information science has also contnbuted 
to KM. The underlymg goal of this research is to explore how mformation 
sCience mfluences KM practice. 
Information science has developed extensively over the last three 
centuries and has strong theoretical foundations. It has been concerned WI th the 
concept of mformatlon and the ways m which information should be managed 
effectively ID order to be eaSily accessible. Knowledge on the other hand, which 
IS the focal point of KM, cannot be equated with information but is a very closely 
related concept. This thesis will not contribute to the ongoing debate of how 
information is different from knowledge; instead, it Will, rather, focus on some of 
the common attnbutes of the two. Taking this into consideration, thiS research 
aims to explore whether some of the practices and the theoretical foundations 
developed from informatIOn SCience are applIcable to KM and to what extent. 
More specifically, the research IS focused on metadata (as it has been developed 
from information science) and how It IS applIed to KM as a tool for knowledge 
orgamsatlOn 
OrganisatIOns make use of a variety of knowledge management systems 
(KMS) in order to facilItate the creatIOn, storage, transfer and reuse of 
organisational knowledge. Metadata IS used in KMS to descrIbe knowledge by its 
attrIbutes and to provide the context, qualIty, conditIOn or other characteristics of 
knowledge assets. 
This chapter introduces the research goals of the thesis. It begms by 
presentmg the theoretical framework of the research, providmg an overvlew of 
the current state of KM and metadata and why this research is useful The aims 
and objectives are detailed and the research methods and environment are briefly 
discussed. An overview of how the theSIS IS stroctured, outlimng the contents of 
each chapter is given at the end of this chapter. 
Introduction 
1.1. Theoretical Framework 
This research is based on the infonnation science concepts of information 
orgamsatlOn through cataloguing (Le. metadata) and mdexmg, their impact on 
infonnation retrieval, and attempts to apply these m the process of KM. Metadata 
m this research is defined broadly as the necessary and structured data associated 
with either an infonnation system or an infonnatlOn object for the purposes of 
description, administration, legal requirements, technical functionalIty, use and 
usage, and preservatIOn (EI-Sherbini & K1im 2004, pp.238-248) 
Knowledge management mcludes those activltles undertaken to facIlItate 
the creatIOn, capture, organisatIOn, retneval, sharing and dlssenunatlOn of 
knowledge Within an orgamsatlOn (Dalkir 2005, p.3). The processes of 
knowledge capture, sharing and dlssemmation have attracted more interest and 
are studied to a greater extent than knowledge organisation and retneval. 
Knowledge organisatIOn refers to the actions that are necessary to provide access 
to the knowledge documents in a meamngful manner. It includes a number of 
activltles, such as the codificatIOn or descnption and mdexmg of knowledge 
documents. The retneval of knowledge documents IS then pOSSible, based on the 
mfrastructure created during the stage of organisation (SmiraglIa 2002, pp.330-
349). How these two processes, knowledge organisation and relneval, are exactly 
perfonned in large organisations is not well-documented. The maJonty of 
orgamsatlOns rely on vanous kinds of infonnation systems, i e knowledge 
management systems, to execute these tasks in an automated way. Since these 
two processes are equally as Important as the processes of knowledge capturing 
and shanng, they are the main processes under examination. 
Infonnation organisatIOn is based on strong theoretical foundations and 
makes extensive use of metadata. On the contrary, the research undertaken so far 
on KM has not addressed the pOSSible benefits of the systematic use of metadata 
for the organisation of knowledge. The use of metadata m this context has been 
addressed only from a technological perspective, at the level of knowledge 
mining or discovery. In thiS case, metadata is asSigned to knowledge documents 
automatically by the tool used. These metadata schemes are underdeveloped and 
they have not addressed the needs of the user commumty in depth. As a result, 
2 
Introduction 
the descnptlOn of both the content and the context is very limited, causing major 
difficulties in the retrieval of knowledge documents. This practice reflects one of 
the schools of thought on metadata, the data management approach, with origins 
and major proponents in computer science. Examples of subject domruns that 
have followed tlus approach to metadata include the geospatial, astronomical and 
statlstical domams. 
The other major school of thought on metadata is the biblIographic 
control approach, proposed and used in lIbrarianship. Library practlces such as 
catalogumg, indexmg, abstracting and classifying have been applIed to large data 
sets for years These practlces are based upon agreed rules and codes that refer to 
the syntax, semantlcs and the structural fonn of the resource descnbed. Examples 
of these are the Anglo Amencan Catalogumg Rules and the International 
Standards for BiblIographIC DescnptlOn The major weakness of the metadata 
standards that IIbrananslup has produced is that they focus only on the 
descriptive elements of the content. As a consequence, they do not have 
provisions for the descriptlon of context and have very lImited admmlstratlve 
elements 
The goal of this research IS to combme the strengths of the two schools of 
thought of metadata and expand the diSCUSSion to elements necessary for 
knowledge organisation for the purposes of KM practice. 
The main contributIOn of this research is the exploratIOn of KM practlces 
related to metadata, espeCially in specific industries. Although KM has been 
studied and applIed extensively m various mdustnes, there was not any research 
undertaken on metadata and how it is being implemented m KMS. This research 
proVides a detailed account of how metadata IS bemg used and managed In two 
companies. Based on thiS, recommendations for good practice can be made and 
lessons learned. 
1.2. Aims and Objectives 
The aims and objectives of this research were prompted by both the lack 
of a metadata standard for KM and relevant guidance on how to develop and 
manage metadata in a KMS. With knowledge being different from mfonnatlOn, .t 
3 
Introduction 
was necessruy to explore whether more metadata and which metadata is needed 
to descnbe knowledge. Tills research had three aims. 
1.2.1. First Aim: The Role of Metadata in Managing Knowledge 
The first aim of this research was to examine the role of metadata m the 
organisation of knowledge for the purposes of KM. The specific objectIves to 
support thIS rum were as follows: 
I. To identify and document the metadata elements currently used for the 
descnptlon of content created in the process of KM. 
2. To deterrmne the perceived usefulness of metadata, in terms of retneval 
effiCIency and trust towards the system. 
3. To analyse cntlcally the metadata management strategy of the 
organisations studIed. 
4. To investigate the co.t-effectlveness of the apphcation of metadata, both 
human- and system-generated. 
5. To explore the interaction of the data management model and the 
blbhographic control model of metadata and the potentIal of the two 
models in KM pracllce. 
The first aIm was developed due to the dIscovery of a lack of relevant 
literature. Although there are numerous pubhcatlOns on the use of KMS and user 
acceptance of them that mention the Importance of good search engmes and 
retrieval of knowledge documents, there were not many artIcles on the users' 
attitude towards metadata. Reports of KMS falling to retrieve relevant pIeces of 
knowledge led to testing the assumption that metadata can facilitate the search 
capablhties of the KMS. With metadata being a costly mvestment, it was 
necessary to exanune how metadata should be managed: which elements would 
be used, who would create metadata, which metadata would be produced 
automatically by the KMS and how metadata would be kept up-to-date and vahd. 
Automated metadata presents significant advantages because it saves time and 
effort for the users of the system. On the other hand, It IS not very reliable. The 
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cost-effectiveness of metadata creation needs to be studied to provide an 
Indication of how metadata should be created and to justIfy the investment to 
metadata The two models of metadata provide a different perspectIVe into which 
metadata elements will be used and who will create them. 
1.2.2. Second Aim: Guidelines for the Creation of Metadata Scheme 
BUlldmg on the findmgs of the fir.t aim, the second aim was to propose a 
framework or guidehnes for the creation of a comprehensive scheme, which 
would be composed of the necessary descnptive and admmlstratIve elements that 
would effectIvely descnbe knowledge in the context of an organisation's 
memory. The specific objectives to support thiS aim were as follows: 
6 To Identify the elements that may be specific for the description of 
knowledge. 
7. To map semantICally the elements identified for the first objectIve to 
widely known and used metadata schemes. 
The second aim was fonned as a solutIon to the lack of a metadata 
standard for knowledge documents and for business environments. The 
understandmg that each industry may have different requIrements led to the 
proposal of a metadata framework, instead of a metadata scheme. The framework 
can provide sufficient guidance on the creation of metadata schemes, according 
to the needs of each organisatIon or mdustry. The comparison and cross-walk 
analysis of metadata schemes used in different sectors and industries showed 
which elements should be always present. 
1.2.3. Third Aim: Guidelines for Metadata Management 
A third aim was to propose a set of guidelines for effiCient metadata 
management strategy. The proposed set of guidelmes aims to cover all stages of 
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metadata management WIth the allocation of sufficient resources. This aim was 
supported mainly by the thIrd objectIve above. 
The third aim came as a result of taking a holistic approach to metadata. 
Even If an organisation develops an excellent metadata scheme, It wIll be of lIttle 
value If it is not applied effiCIently or managed accordmg to the changing needs 
of the orgamsatlOn. A clearly formatted, documented and communicated strategy 
for metadata is needed if metadata is to serve Its purpose, I e to faCIlItate the 
retrieval and management of knowledge documents The proposed set of 
gUidelInes rums to cover all stages of metadata management, i e. scheme 
development, creatIOn and update, wIth the allocation of sufficient resources. 
1.3. Research Methods and Environment 
ThIS research followed a pragmatic approach, using elements of both the 
qualitative and the quantitative approaches. The qualItative approach was 
SUItable because in-depth contextual information was critical m understandmg 
how each organisation organises ItS knowledge documents and why It has 
developed its practice. However, the user sallsfactlOn part of the research was 
conducted followmg a quantltallve approach because it allows the collection of 
data from a larger popUlation. As a result, this data reflects more accurately the 
atlltudes of a larger number of employees towards the KMS and metadata. 
The need to collect extensIve and in-depth data meant that case studies 
were the most appropnate method of research. In contrast to surveys, where only 
a relallvely small amount of data is collected from each case, a case study 
enables the collectIOn of large amounts of mformation and across a wide range of 
dimensions (Neuman 2003, pp.33-35). In addItion, the mtentlOn was to study 
naturally occurring social situations, instead of created cases, as IS common in 
experimental research. It was also SUItable because the aim was to explore an 
area where not much research has been done. More speCIfically, a multIple-case 
design was reqUired to proVIde some indication of the pOSSIbility for 
generalisation of the findmgs (Yin 2003, pp46-53). For purposes of data 
triangulatIOn, each case study was carried out through site viSIts and examination 
of the KMS, documentation, a survey and in-depth intervIews. 
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The research was undertaken within two highly knowledge-intensive 
orgamsatlOns with active KM programmes. This helped to understand how real 
orgamsatlOns use KMS and metadata and the problems they encounter. The two 
orgamsatlons were a motorsport engmeenng company and a phannaceutical 
company. 
Company A is a well-established motorsport engineenng company with a 
long and successful history. Knowledge creatlon and sharing play a sigmficant 
role in maintaining Its competltlveness and abihty to win races. It is based m the 
UK and has approximately 500 employees. It was an exciting opportumty to 
work with them because this sector is characterised by secrecy and not many 
studies have been undertaken in the past with slrmlar organisations. Being a very 
fast-paced organisatIOn. this case study provided mterestmg mSlghts and 
Implications for KM and KMS. 
Company B is one of the leadmg global pharmaceutical companies. 
strongly engaged m the research. development. manufacture and marketmg of 
medlcmes. It is a multmatlOnal company with over 12.000 R&D staff and Its 
broad range of products is avatlable across the world. Having so many 
employees and being actIVe on a global basis. Case Study B presented different 
needs for KM and KMS. Thus. the comparison of the two case studies was 
particularly challengmg and interesting. 
1.4. Thesis Outline 
This theSIS compnses seven chapters. The second chapter IS the hterature 
review. It introduces the topics of knowledge management, knowledge 
management systems and metadata. Relevant research and case studies are 
presented to define the focus of the present research. The motorsport engineering 
and the phannaceutical mdustries are briefly presented in order to identify the 
charactenstics that define them as knowledge-intensive industries. The literature 
review also hlghhghts some of the gaps m the eXlstlng research that are 
addressed in tlus theSIS. 
The third chapter consists of the methodology. It presents the method 
selected to cany out this research. The rationale for selecting the pragmatic 
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research paradigm IS presented, after cntlcally discussing the positivist and 
interpretivist paradigms. Then, the selectIOn of case study as the research method 
is justified and the process of selectmg orgamsations as case studies is outlined. 
Last, the data collection tools are presented and the data analysis process is 
explained. 
Chapter Four and Five descnbe the case studies undertaken with the 
collaboration of the motorsport engineering company and the pharmaceutical 
company. They provide a short background descriptton of the two compames and 
the descnplton and analYSIS of the data collected The structure of the two 
chapters was kept as similar as possible to enable the comparison of the results. 
Some of the findtngs presented 10 these two chapters have been also presented to 
an international audience. They were wnnen up 10 Apostolou et at. (2007) 
Chapter Six compares the findings from the two case studies. It presents 
the proposed framework for the creation of a comprehensive metadata scheme 
and a set of guidelines for effiCient metadata management strategy. 
The final chapter summarises the research contained wlthm the theSIS and 
relates the findmgs back to the aims and objectives in Chapter One. It presents 
the contnbution of this research in the field of metadata and KM Reflections on 
the research process and suggestions for further research are also mcluded. 
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Chapter 2. Literature Review 
This chapter mtroduces the topics of knowledge management, knowledge 
management systems and metadata. A thorough literature review was conducted 
with the aim of exploring the role of metadata in KM and how It is used in KMS. 
Relevant research and case studies are presented to define the focus of the 
present research. In the last sectIOns of thiS chapter the motorsport engmeenng 
and the pharmaceutical mdustries are introduced 10 order to identify the 
characteristics that define them as knowledge-mtensive industries. 
2.1. Knowledge Management 
Knowledge IS widely recognbed as a valuable commodity and therefore 
the ability of organisations to manage It effectively has become mcreasmgly 
important in the knowledge economy (Abell & Oxbrow 2001, p 4). The creatIOn 
and dlffu.ion of knowledge within an orgamsation have become important 
factors in Its competitiveness. This development has created "a strong need for a 
deliberate and systematic approach to cultlvatmg and sharing an organisation's 
knowledge" (Dalkir 2005, p.2). 
An extensive number of studies have been conducted on KM and a new 
industry of services and mformation systems has been developed. The followmg 
sections proVide an overview of KM and KMS. 
2.1.1. Introduction to Knowledge Management 
Knowledge management was presented as a new approach at the 
beginning of the 1990s, though it is mostly a compilation of theories and 
techmques that already eXisted in other fields. It is multldisciplinary and draws, 
among others, from management science, commUnicatIOns theory, organisational 
dynamics and learning, computer science, psychology, and mformatlOn 
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management. Many KM practltioners and scholars have defined the term in 
different ways based on their organisatIOnal needs and research objectives. For 
example: 
Some put more emphasis on people and organisational learning. 
'The effective learnmg processes assOCiated with exploration, 
exploitation and shanng of human knowledge (tacit and exphclt) 
that uses appropriate technology and cultural environments to 
enhance an organisation's intellectual capital and performance." 
(Jashapara 2004, p.4) 
Others focus on processes, methods and techniques. 
"Knowledge management can be defined as a method to simplify 
and Improve the process of sharing, distributing, creatmg, captunng 
and understandmg knowledge in a company. Knowledge 
management IS descnption, orgamzation, shanng and development 
of knowledge in a firm. Knowledge management IS managing 
knowledge-intensive actlVltles m a company." 
(Gottschalk 2005, p I) 
Some focus on managing knowledge assets: 
"An emergmg set of strategies and approaches to create, safeguard, 
and put to use a Wide range of knowledge assets (e.g. people and 
information). Thus, these assets flow to the right people at the nght 
time so that they can be apphed to create more value to the 
enterpnse. " 
(Hasanah 2004, p 57) 
Last, some follow a hohstlc approach and see it as an initiative across the 
entlre orgamsation: 
"Knowledge management is the dehberate and systematic 
coordination of an organisation'S people, technology, processes, 
and organizatIOnal structure in order to add value through reuse and 
IDnovation. This coordination is achieved through creatmg, shanng. 
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and applymg knowledge as well as through feeding the valuable 
lessons learned and best practices into corporate memory in order to 
foster contmued organizatIOnal learning." 
(Dalkir 2005, p 3) 
Defimtions from the previous decade put more emphasIs on the control 
and management of knowledge and the achievement of busmess benefits from It. 
Being a new concept, KM, there was a strong need to showcase the benefits from 
It and to Justify the investment. Earher defimtions of KM include' 
"KM is the process of captunng a company's collecllve expertise 
wherever It resides - in databases, on paper, or in people's heads-
and dlstnbutmg It to wherever It can help produce the biggest 
payoff." 
(Hlbbard 1997) 
"KM is the explicit control and management of knowledge wlthm 
an organizatIOn aimed at achieving the company's objectives." 
(van der Spek 1997, P 43) 
"The overall purpose of KM is to maxmllze the enterpnse's 
knowledge-related effectIVeness and returns from Its knowledge 
assets and to renew them constantly." 
(Wl1g 1997, p.2) 
Some scholars have tried to define three generations of KM (for example 
Carter & Scarbrough 2001, pp.215-224; Snowden 2002, pp 100-111; McElroy 
2003; Metaxiolls, Ergazakis & Psarras 2005, pp.7-8, Dalklr2005, pp. 18-19) The 
first generatIOn of KM took a technology-onented approach with the 
development of robust KMS to consohdate the various mtranets, databases and 
other sources of inforrnallon and knowledge. Many initiatives focused on 
derming KM and investlgatmg the potenllal benefits for busmesses, as shown m 
the previous defimllons. The second generation was signposted by a shift of 
interest and focus to more human aspects of KM, such as collaboration and 
11 
Literature RevIew 
learning. It was emphasIsed that KM IS about systemic orgamsational change 
where management practlces, measurement systems, tools and content 
management needed to be co-developed. 
A few years ago, anew, third generatIOn of KM emerged with new 
methods and results. Accordmg to Wllg (2002), "One difference from the earlier 
KM generations IS the degree to whIch the thtrd generation is mtegrated WIth the 
enterprise's phIlosophy, strategy, goals, practices, systems and procedures and 
how it becomes part of each employee's d31ly work-life and motivation." The 
thIrd generation of KM 
"brought about an awareness of the importance of shared context: 
how to describe and orgamze content so that intended end users are 
aware It eXIsts and can eaSIly access and apply this content ... Th,s 
phase is charactenzed by the advent of metadata to descnbe the 
content in add,tIOn to the format of the content, content 
management, and knowledge taxonomles" (Dalkir 2005, p.19). 
The tIme hrruts of each generatIon cannot be easily defined; each study of 
the generations offers dIfferent timehnes. It IS also very interesting to note that 
the KM practllloners and the acaderruc community are workmg at a dIfferent 
pace. Whereas the academic community now focuses their study on human 
aspects of KM, the impact of Web 20 and how it integrates with employee's 
daily work hfe, KM praclltioners apply KM to their organisallons based on the 
resources and needs of the organisations. Thus, m orgamsations where KM was 
not apphed before and they only start to use KMS, It may seem that they still 
work based on the technology-driven theory of the first generatIOn. In other 
orgamsations, where KM processes and systems have been consolidated through 
many years of work, KM practitIOners are able to expenment WIth new theories 
and drive the KM debate forward. 
The underlymg goal of KM is to use the knowledge embedded in the 
organisation to maximise Its effectiveness and competillveness. It presents a 
hohstic approach to manage both explicit and tacIt knowledge according to the 
business processes and aims and objectives of the strategIc plan. Exphcit 
knowledge is knowledge that can be expressed formally and therefore can be 
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easily commumcated or diffused. It can be object based, i.e. when it is codIfied in 
strings of symbols (e g. words, formulae), or rule based, i e when it is codIfied 
mto rules, routmes, or standard operating procedures. Tacit knowledge is the 
ImplIcit knowledge used by orgamsatlonal members to perform their work and to 
make sense of theIr worlds. It is uncodified and dIfficult to diffuse (Zack 1999, 
p.46). It IS hard to verbahse, because it is expressed through action based skIlls 
and cannot be reduced to rules and recIpes. It is learned through extended penods 
of experiencing and domg a task (Choo 1998, pp.III-112). 
Some of the charactenstlcs of knowledge that are Important for the 
purposes of KM are. 
• Knowledge is a human act. 
• Knowledge IS the residue of thinkIng. 
• Knowledge IS created in the present moment. 
• Knowledge belongs to commumltes. 
• Knowledge circulates through commumtles in many ways. 
• New knowledge IS created at the boundanes of old, (McDermott 1999). 
In theIr attempt to define knowledge and KM, the majonty of scholars 
have made a clear dIstInctIOn between data, InformatIon and knowledge (for 
example Davenport & Prusak 2000, pp.2-6; Rollett 2003, pp 5-6, Jashapara 
2004, pp.9-11; Dallar 2005, p.7; Rowley 2007, pp 163-180, Martm 2008, p.386-
387). The criteria suggested to dIstinguish knowledge from information and data 
mclude temporal sequence (knowledge IS based on information, whIch m turn IS 
based on data), the role of structure, context and interpretation (knowledge is 
structured, contextualised and interpreted informatIon), value (knowledge is 
more valuable than infonnatlOn and data) and the potenltal of action (knowledge, 
unlike informatIOn, can be directly acted upon). In summary: 
• Data is directly observable or verifiable; a fact. 
• Information represents analysed data 
• Knowledge tS actIOnable information. 
ThIS hIerarchy is furthered by some WIth the notions of WIsdom and truth to 
complete the contmuum of human thinking (Llebowitz 1999a, p.5). 
These defimtions of data, mformation and knowledge are over simplified 
and too broad to offer much guidance in practice. This has led to a dISCUSSion on 
the dlstmctlon between informatIon and explicit knowledge. The documents 
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stored in a KMS occasIOned a debate about whether they 10clude solely 
information or explicit knowledge, I e. knowledge that has been externalised. It is 
possible that documents include knowledge m the sense that some documents are 
the products of th10king and knowing, such as, for example, a product drawing. 
For the pUlposes of this research, these documents will be defined in section 
2 1.3 as knowledge documents. 
2.1.2. Aims and Benefits of Knowledge Management 
One of the underlYing goals of KM is to use the knowledge embedded m 
the organisation to maxImIse Its effectiveness and competillveness. It IS 
important to note that it has to take a three-tier approach and be applied in three 
levels within an orgamsatlon, m order to be effective: the individual (taking a 
human aspect of sharing and haVing knowledge, thus facilitating personal KM), 
the group or community (focusing on the social aspect of shanng knowledge) 
and the organisation itself (following a sy~tematic approach to KM) (Dalkir 
2005, p.3) In this way indiVidual learning Will become orgamsatlonal learning 
and vice-versa. Intellectual assets need to flow from mdlvldual to mdlvldual, 
wlthm the members of a commumty and then back to the organisation itself m 
order to constitute the organisational memory. 
Following this three-tier approach, benefits from managing knowledge 
can be Idenllfied for the individual employees, the communities of practice and 
the organisations. 
For the tndlVlduals, KM. 
• Helps them to do their Jobs and save time through better deciSIOn makmg 
and problem solving; 
• BUilds a sense of community bonds Wllhm the orgamsatton, 
• Helps them to keep up to date; and 
• Provides challenges and opportunities to contnbute. 
For the commumty of practice, KM: 
• Develops professional skills; 
• Promotes peer-to-peer mentoring; 
• Facilitates more effective networking and collaboratton; 
14 
LIterature Review 
• Develops a professional code of ethics that members can follow; and 
• Develops a common language. 
For the organisation, KM: 
• Helps dnve strategy, 
• Solves problems quickly; 
• DIffuses best practices; 
• Improves knowledge embedded in products and services; 
• Cross-fertIlIses ideas and increases opportunities for innovation; 
• Enables orgamsatlons to stay ahead of the competitIon better; and 
• BUIlds organisatlonal memory (Dallar 2005, p 20). 
In addltlon to the above, KM helps organisations to achIeve shorter new 
product development cycles, reduce the impact of employee turnover and to 
mcrease user confidence m data, mfomnatlOn and knowledge documents. Thus, It 
allows orgamsatlOns to improve deCISIOn-making, process efficiency, product 
and service quality, prodUCtlVlty, employee and customer satisfaction, and cost 
reductIon (Wlig 1999, pp.3-I; Jennex et al. 2007, pp. I 93-200c). 
EmphaSIS should be put on the benefits to individuals. If the incbviduals 
are not able to see the value of knowledge .hanng or indeed any other KM 
actlVlty and do not contnbute to the organisational memory through collaboratIOn 
and collective effort, then It IS hIghly unlikely that there Will be great benefits for 
the commumties or the organisation as a whole. For KM to be benefiCIal for both 
indIviduals and commumtIes and the organisation, it is understood that the 
organisation needs to embed KM practices in the already gIven tasks of the 
individuals Knowledge sharmg should not be a task on top of theIr job, but part 
of theIr work habIts and ethics. 
It is obvious that the above mentioned benefits of KM are intangIble and 
thus very dIfficult to measure. In the early years, when KM was introduced as a 
new project, possibly with .et up costs of KMS, there was a greater need to 
calculate the effect of managing knowledge in monetary value. When KM was 
integrated m the organisation's goals, systems and processes, it became clearer 
and accepted that the benefits could not be dIrectly measured. Nevertheless, its 
Impact should be evaluated. 
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2.1.3. Knowledge Management Processes 
Knowledge management can be vIewed as a broad collection of 
organisatIOnal practices, such as knowledge creation, capture, organisation, 
sharing and application, with the aim to provIde the nght knowledge to the nght 
people at the nght tIme through a compIlatIOn of processes, technologies and 
tools. Some key challenges for KM are to manage content effectively, facilitate 
collaboration and help the organisation to learn and make decIsions based on 
complete and valid data, Infonnation, and knowledge (Dalkir 2005, p.20). The 
KM cycle includes the following processes: 
• Knowledge creatIOn at an organisatIOn level can happen In various ways, 
such as the product knowledge coming out of an R&D department, or 
process knowledge originatIng anywhere In the organisatIOn during 
everyday work and accidentally (Rollett 2003, p 45). The most frequently 
cited framework for knowledge creation IS the one by Nonaka and 
Takeuchl (1995) They define knowledge creation as the result of a social 
process between Individuals involving the interactIOn of tacit and expliCIt 
knowledge. The knowledge spIral descnbes the evolution of explicit and 
tacIt know ledge wlthm an orgamsatlOn and suggests that creating new 
knowledge in an organisation can be managed as a process. 
• Knowledge capture alms to Identify and record high quality knowledge 
from mternal and external resources. It is very Important for purposes of 
knowledge continUIty, i.e. retamIng knowledge from exiting employees. 
It is debatable which knowledge IS worth captunng and how this can be 
done "The focus can be on selectively capturing only knowledge of 
particular value to the company" (Rollett 2003, p 60). 
• Knowledge organisatIon puts knowledge into a fonn that makes it 
acceSSIble to those who need It. It will be exammed more extensively in 
the next section. 
• Knowledge sharing happens ad hoc as individuals and groups of people 
communicate, exchange infonnation and mutually influence each other's 
vIews Spontaneous, unstructured knowledge sharing is VItal to an 
organisation's success (Davenport & Prosak 2000, p.89). 
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• Knowledge application IS the final step m the cycle, when knowledge that 
has been captured, organised, and shared IS put to actual use. If this step 
is not accomplished successfully, all of the KM efforts Will have been m 
vam (Dalktr 2005, p.l4S). 
It has to be noted though, that not all scholars agree with this life cycle. 
There is no clear consensus among the scholars and practlttoners on the existence 
of a specific stage of knowledge organisation in the KM hfe cycle or KM 
frameworks. Apostolou and Mentzas (1999, p.130) have dlstmgUlshed four 
groups of frameworks: those that focus on knowledge generation, those that 
focus on knowledge processes, those that focus on technology, and those that are 
"holistic". The first group puts emphasIs on the generation of new knowledge 
wlthm organisations. An example of tlus IS the Nonaka and Takeuchi framework. 
The vast maJonty of the existing frameworks, however, focus on the knowledge 
processes that are takmg place dunng the knowledge life-cycle, such as the 
APQC framework, developed by Arthur Andersen and the Amencan 
ProductiVity and Quahty Center, which depicts the knowledge hfe-cycle within 
organisations and Identifies the key enablers that support It (Holsapple & Joslu 
1999). The third category is the frameworks that put emphasIs on technology and 
the last is the "hohstic" frameworks that emphasise the mterdlsclplinary nature of 
KM in the sense that they exphcltly, and with equal weight, include technology, 
processes, orgamsational structures and cultural Issues. It IS usually the holistic 
frameworks that mclude the process of knowledge orgamsatton. 
Liebowitz (I999b, p 37), for example, Identifies eight processes of a KM 
framework. The fourth is the storage, or the representatIOn of corporate memory 
in knowledge repositories with vanous knowledge schemes In general, it is 
common in the hterature, when descnbmg a KM framework, to include the 
process of organising knowledge (Lee & Hong 2002, ppI7-26, Lytras et al. 2002, 
pp.40-S2; Maier 2002, Rollett 2003). Literature usually refers to knowledge 
description and classification, but rarely reaches to the pomt of using metadata to 
describe and organise knowledge. However, classificatIOn is based on the 
descnptlon of the content, which IS an element commonly found in metadata 
schemes, as will be discussed in more detatl m Sectton 2.3.7. 
Knowledge management processes do not happen m a hnear way (Figure 
I), but run m parallel (Martin 2008, p.391). The borders, especially between 
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knowledge creation, sharing and application, cannot be strictly defined as they 
happen ad hoc. Nevertheless, knowledge capture and organisation are supporting 
processes and need to be developed and managed. 
Creation C 7 Capture 
U 
Organisation 
Figure 1: The knowledge management cycle 
Emphasis on either knowledge capture or knowledge sharing dictates a 
different KM strategy. Organisations that tend to stress knowledge capture are 
said to be following a codification strategy (Hansen et al. 1999, pp. 106- 116). 
Codification focuses on making tacit knowledge explicit and avai lable to 
multiple recipients. The basic idea behind the codification strategy is to focus on 
the efficient reuse of knowledge by making it independent of particular 
individuals, i.e. connecting people to documents (Rollett 2003, p.4I). ''The key 
knowledge is too valuable to be held by one person; it must be replicated to the 
extent possible so that the absence or loss of a key knowledge holder will not 
impair the performance of the team" (Reay 2000, p.25). Context - temporal, 
spatial, cultural and social - is an important consideration in codifying knowledge 
(Cowan et al. 1997, p.225). Davenport and Prusak (2000, pp.68-69) identify that 
the primary difficulty in codifying knowledge is the codification of knowledge 
without losing its distinctive properties and turning it into less vibrant 
information or data. They further set the basic principles of knowledge 
codification: 
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I. Managers must decide what busmess goals the codified knowledge will 
serve. 
2 Managers must be able to idenllfy knowledge eXlsUng m various forms 
appropriate to reachmg those goals. 
3. Knowledge managers must evaluate knowledge for usefulness and 
appropnateness for codification. 
4. Codifiers must Idenufy an appropriate medIUm for codification and 
distnbution. 
Codifying all corpomte knowledge would be a very expensive and tlme-
consuming, i.e. a futile undertaking, therefore clear busmess goals are necessary, 
ID order to be able to distmgUlsh which knowledge resources need to be codified 
and in what form and medium. The kmd of knowledge, such as rich and intUItive 
tacit knowledge or rules-based explicit knowledge, as well as the users' needs are 
the cntlCal factors to determme the medIUm for codificatIOn and distnbution. On 
the other hand, emphasising knowledge shanng, i e. the personahsatlOn stmtegy, 
focuses on dialogue between people, i.e. building networks of people and 
dl3logue between individuals, connectmg people to people (Rollett 2003, p.4I). 
Both of these approaches may be part of core KM, although many orgamsations 
emphasise one or the other (Hansen et al. 1999). The size and the business of the 
orgamsation largely determine the KM strategy followed. 
Irrespective of the KM strategy that the organisation has opted to favour, 
i e. personahsation or codificatIOn (Hansen et al. 1999), knowledge documents 
need to be managed effectively so that their retneval IS then possible, based on 
the mfmstructure created dunng the stage of orgamsatlon. Anf et al. (2005, p.lO) 
define knowledge documents as those that contain the specific knowledge that 
the orgamsation uses to create unique value for ItS customers ID the form of 
products and services. These documents can be the actual products of the 
orgamsation, especially m the case of knowledge-intensive firms, such as product 
drawings, workflows and process instructions. They can also be the products of 
the knowledge capture and codification process, such as best pmctices and 
lessons learned. All these would need to be managed effectively m order to be at 
every employee's disposal 
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2.1.4. Knowledge Organisation 
Knowledge orgamsatIon refers to the actions that are necessary to proVIde 
access to the knowledge documents in a meanmgful manner. It includes a 
number of activities. such as abstracting and summarismg. indexmg and 
descnbing the knowledge documents (Gottschalk 2005). Apostolou and Mentzas 
(1999. p 132) also mclude the interpretatIOn. analysIs. codIfication. aggregation. 
filtenng. syntheSIsing. packaging. archlVlng. and linking of knowledge to its 
context. They emphasise that. after knowledge has been acquired or created. It 
must be carefully organIsed and preserved. Knowledge management systems or 
tools. mcludmg knowledge repositories, navIgational devICes. user mterfaces. 
and taxonomies. must be desIgned to facilitate this process. A cntical task IS 
continually refreshing the material. by deleting and addmg infonnatlOn to retam 
its currency. 
Knowledge organisatIOn is a very important process m the KM cycle 
because "for knowledge to be useful and accessIble. it must be organised" (WIig 
1993. P 106). The main purpose for knowledge organisation is to facilitate 
knowledge retrieval. Le. "to mcrease the efficiency and effectIveness of 
retrlevmg knowledge when It is needed: to find only relevant knowledge and to 
find all relevant knowledge" (Rollett 2003. p.69). It should be more extenSIvely 
studIed and strategically managed at the corporate level because it faCIlItates and 
supports knowledge creatIOn and sharing. Knowledge creatIon and sharing can 
and does happen ad hoc; but It IS more efficient when a company's knowledge 
and experience IS captured. organised. and easily accessed (Lindvall et a!. 2003. 
p 137). Then. employees can refer to and use knowledge resources as a 
springboard to create further knowledge and be mnovatIve They can also 
dlstnbute and access resources geographIcally dispersed and WIthout tIme 
lImItatIOns. 
Beyond retrieval. knowledge organisation IS Important for managmg 
knowledge m general. It facilitates the identIficatIOn of knowledge gaps through 
knowledge audits and the development of measurements for KMS. Thus. Lambe 
(2007. p.3) concludes that "knowledge orgarIisation is a fundamental 
precondItion for managmg knowledge effectively." 
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A detailed user needs analysis investigating which knowledge and which 
functIOnality users will need to accomplish knowledge tasks is the first step to 
successful knowledge organisation. How knowledge orgamsation IS performed in 
large organisations is not well-documented. The majonty of organisations rely on 
vanous kinds of mformation systems, i.e. knowledge management systems to 
execute these tasks automatically. 
2.2. Knowledge Management Systems 
The prohferation of the avrulable mfonnation and knowledge wlthm an 
organisallOn has been driven by the rapid technological advances in the domain 
of IT, With mfonnatlOn technology adopting a supportive role in most KM 
programmes. It is reported that knowledge workers tend to suffer from 
mformatlOn overload with direct implicallons for the quahty of their work 
(Edmunds & Morris 2000, pp 17-28) Accordmg to results of a recent Accenture 
survey, "middle managers spend more than a quarter of thetr time searching for 
infonnatlOn necessary to their jobs, and when they do find it, it is often wrong" 
(Hatter & Trapasso 2007) Large organisations are choosing to employ advanced 
technological solutIOns to solve this issue. Knowledge m the context of KMS is 
perceived to consotute a new fonn of mfonnation not previously addressed in 
other systems such as Management of InfonnatlOn Systems, DeCISion Support 
Systems, and Executive Infonnation Systems (Alavi & Leidner 1999, p.23). 
2.2.1. Types of Knowledge Management Systems 
As early as the fltSt generatIOn of KM apphed m orgamsations robust 
infonnation systems were implemented as a means of solving the issues of 
mfonnatlOn and knowledge sharing and storing OrgamsatlOns acknowledged 
that they hold slgmficant knowledge documents for their operatIOns' and 
company's success. InfonnatlOn systems evolved over the years and an emerging 
line of systems, which targets professional and managenal activities by focusmg 
on creating, gathenng, organising, and disseminating an orgamsallon' s 
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knowledge, as opposed to informatIOn or data, was produced. These systems are 
referred to as Knowledge Management Systems (KMS) (Alavi & Leidner 1999, 
p.3). 
Early KMS were very similar to content or document management 
systems mainly because organisations lacked systems that would organise and 
store their vast amounts of mformatlOn and knowledge. WIth the shift of focus to 
more human aspects of KM, such as collaboration and learning, KMS mtegrated 
more features to faCIlItate knowledge sharing, communication and collaboratIOn, 
such as bulletin boards and dIscussion forums. At present, KMS provide the 
necessary infrastructure for organisatIOns to Implement most of the KM 
processes and they have appeared in vanous forms and formats m dIfferent 
industries. Benbya et al (2004, p.204) clasSIfied KMS in four categories: 
• Content management tools: Tools that offer abIlItIes to integrate, classify, 
and codIfy knowledge from various sources. 
• Knowledge shanng tools: Tools that support sharing knowledge between 
people or other agents. 
• Knowledge search and retrieval systems. Systems that enable search and 
retneval and have some knowledge discovery abIlIties, also known as 
enterprise search They WIll be further dIscussed later in the section. 
• General KMS: Systems that propose an overall solution for a company's 
KM needs. 
Gutierrez-Segura et al. (2004) classified KMS ID four slIghtly dIfferent 
categories of tools; they identIfied tools that: 
• Manage explicit knowledge. 
• FormalIse captunng and analysis of knowledge. 
• Exchange knowledge (unstructured knowledge and collaborative work). 
• Help create new knowledge. 
The clasSIficatIOn that Benbya et al. proposed takes as a startmg pomt the 
components and functIOnalIty that KMS offer, whereas the classification of 
Gutierrez-Segura et al. focused on the desired outcome of the use of KMS. Thus 
the two clasSIfications are not contradIctory but work m a complementary 
manner. Jaslmuddm (2005, pp.27-32) argued that If knowledge is not stored or 
transmitted, it has limited value. Therefore, a general KMS that supports all KM 
functions IS preferable Knowledge must be easy to be shared across the 
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orgamsatJOn, it must be organised and stored properly so as to be easy to retrieve 
and it must be managed m such a way that it will be of high qualIty and ready to 
be used agam as a foundation for new knowledge. As a result, users of KMS 
should be able to find the nght quantity and qualIty of information and 
knowledge, determme the relevance of information and knowledge and 
understand Its context and find the same information and knowledge from 
multiple startmg points. In additIOn, they should be able to trust the authority of 
mformation and knowledge and find out who else has relevant knowledge. 
To achieve the above, Chua (2004, pp.87-98) proposed a three-tiered 
KMS architecture, which identifies three distmct services supported by KM 
technologies. 
• Infrastructure services mclude the basic technology platform and features 
needed to implement KM. The two main infrastructure services provided 
by technology are storage and commumcalion 
• Knowledge services are intended to help achieve the goals of KM 
directly. The three pnmary goals are to promote the process of generating 
new knowledge, encourage the flow of knowledge among orgamsation 
members and ensure the ease of access to knowledge repositories. The 
underlying knowledge processes of these three KM goals are knowledge 
creation, knowledge shanng and knowledge reuse. 
• Presentation services are pnmanly concerned with enhancing the 
interface between the user and the mformatlOnlknowledge sources Two 
common features of presentation semces are personalisation and 
visualisatIOn. 
OrgamsatlOns have the option to acquire an off-the-shelf product or 
develop an in-house solutIOn. A major issue concernmg off-the-shelf products is 
whether organisations want to follow the practices embedded within the 
software. In addition, these products sometimes provide more generahsed results 
as every organisation has different knowledge domams, specialIsallons and 
needs. As a result, heavy customisation IS necessary to address the organisation's 
needs. In-house solutIOns on the other hand, are usually more costly. Buckman 
(2004, pp.76-78) believes that software and systems developed in-house rarely 
provide the payback necessary to justify the expenditures of time and money they 
require Some cnteria for the selection of a KMS are knowledge modality, 
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which detennines the depth and accuracy needed, and knowledge longevIty and 
mamtenance. Chalmeta and Grangel (2008, pp.742-755) proposed a 
methodology for the development of a KMS in an organisatIon in order "to 
successfully carry out a KMS development and unplementation project, white at 
the same time reducing the degree of complexIty." The general methodology IS 
dIvided mto five phases: 
• AnalysIs and Identification of the target knowledge 
• ExtractIon of the target knowledge 
• ClassIficatIOn and representation 
• Processing and storage 
• UtIlisation and contmuous improvement 
Th,s methodology mvolves definmg the tasks to be perfonned, the techniques to 
be used, the modellIng languages for representmg the knowledge and the 
technological infrastructure that allows knowledge to be stored, processed, and 
dlstnbuted, dependmg on the roles that have been defined. 
Examples of KMS are mlranets, knowledge portals, knowledge 
reposltones and groupware or other collaboration software products. Groupware 
applications are being adopted by organIsations to improve collaboration and 
knowledge shanng Groupware systems melude emait, electronic bulletin boards, 
and group support systems (Art .. 1 2006, p 551) The posItIve ImplIcatIOns of the 
use of a KMS for knowledge sharing include the creation and maintenance of 
knowledge bases, which lead to the efficient and effective access and usage of 
the knowledge stored, as well as the faCIlItatIOn of commURlcatlOn and 
establIshment of acquamtances between remote community members (Evangelou 
& KaracapllIdls 2005, p.257). Online and both asynchronous and synchronous 
communication, elIminating the requirement for users to work at the same place 
or at the same time, IS usually provIded by such systems. This fleXIbility 
becomes increasingly important m the way modem orgaRlsatlons work (Coakes 
2006, pp.579-593). 
Recently, the tenn KM 2.0, following Web 2.0, was introduced to note 
the use of Web 2.0 applicatIons for the purposes of KM. Web 2.0 has been used 
largely metaphoncally to suggest a major software upgrade to the World Wide 
Web, promising a more powerful, more engaging and more interactIve user 
expenence (Tredinnick 2006, pp.228-229). The applIcations that have been 
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associated with Web 2.0 are mainly blogs, wilas and RSS. Blogs offer a 
simplified way of publishing to the web, ".las are tools to enable collaborative 
authoring and RSS provides a means for users to keep track of updates in specific 
websltes. Web 2.0 IS also associated with new approaches to organising 
informatIOn, such as folksonomies and social boolanarking. Folksonomies are 
the c1asslficattons that emerge when users boolanark or tag information for their 
own ends The main difference between folksonomles and taxonomies, as 
presented m Section 2.3.7, IS that folksonomies present a bottom-up approach to 
developmg the classification whereas taxononues are a top-down effort. Most of 
these applications are incorporated in KMS and used by organisations to 
faclhtate communication, collaboration and knowledge shanng. In particular, 
blogs are being used for customer communications, trackmg, reporting, project 
management, web content management and promotton of new services and 
products. WllaS are used for facilitating collaborallOn between business UOltS, 
distributing materials related to meetings, supportmg brain-storming sessions and 
developlOg presentatIOns m collaborative mode (Sinclair 2007, p 257). A 
possible drawback is that these applications encourage knowledge sharing but 
they put less emphaSIS on the management of that knowledge. As a result, there 
IS a growmg need for organisatIOns to devote time and resources m order to 
understand what is crttical knowledge and how It can be retained and 
dissenunated Federated search faCilities, which would be able to retneve 
relevant content from all these applications, are becommg increasingly 
important. 
Most systems that are being used for the purposes of KM tend to focus on 
codified or exphclt knowledge and use metadata to describe the knowledge 
assets. What metadata is being created is not always fully known, because every 
vendor uses Its own scheme and It may vary m the product implementatton and 
customlsatlon as well. What is known IS that the metadata most commonly seen 
in KMS is that which organises knowledge by subject matter. 
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2.2.1.1. Enterprise Search 
Enterpnse search IS the tenn commonly used for knowledge search and 
retrieval systems used m pnvate portals to search for company infonnation. The 
major challenge for enterprise search is the federated search, i e the mdexmg of 
documents from a variety of sources such as KMS, emaIl, mternal databases and 
external websltes and databases, and theIr presentation in a consolidated lIst of 
relevance ranked documents from these various sources. There are many 
technologies used in enterpnse search, such as parametric search, whIch uses the 
metadata that users assigned to knowledge documents to execute precIse queries. 
Faceted search can present the search results m clusters and allow the user to 
further refine the search results using the facets. 
Most KMS have a buIlt-m search faCIlIty. Acqumng an addItional search 
engine for a KMS IS a complex task. Wallace (2008) presented a six-step process 
to successfully implement an enterpnse search. 
1. Understand busmess needs (this includes user interVIews to understand 
what kmd of mfonnatlOn they are lookmg for, the time pressures etc) 
2. Set the mfonnation landscape (repositones, metadata, complIance, 
poliCIes, volume and quality of data) 
3. Map tender requirements (accorclIng to the case defimtions from the 
users' intervIews, how relevance will be calculated, how results should be 
presented) 
, 
4. IdentIfy candidate products (factors that should be taken into account are 
the integratIOn WIth other platfonns, requirements, cost, experience and 
support from the developer) 
5. Assured delivery (successful ImplementatIOn reqUIres successful delIvery, 
bus mess and technical resources, test, prototypmg, measurement of 
effectIveness, governance and stakeholders' buy in) 
6. Plan for the long tenn (analyse how well It works, mamtaIn user 
engagement) 
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2.2.1.2. Windows SharePoint Portal Services 
This section presents one of the most common KMS. Wmdows 
SharePoint Portal Services (or MOSS) is a component of Microsoft Windows 
Server that enables a customised corporate mtranet to be created that allows for 
multIple levels of secure access and a high level of functlonahty across a range of 
apphcations m KM and collaboratIon (MIcrosoft Windows SharePoint Services 
302008). 
It offers document storage and retrIeval wIth check-m and check-out 
functionalIty, version history, custom metadata, and customisable vIews. BeSIdes 
the common document management functIOns, It can work as a groupware and 
collaboration package in the sense that It can store event calendars, contacts, web 
links, dIscussions, issues lists and announcements, and the user can set up 
individual alerts for the areas that are of mterest to himlher. Users have the 
ability to create sites, to control site membershIp, to momtor site usage dtrectly, 
and to moderate content submissions. It also enables the administrator to track 
which sItes are created, who owns them, and how long a site has not been used. 
Programs m the Microsoft Office System, includmg MIcrosoft Office Word, 
MIcrosoft Office Excel, MIcrosoft Office PowerPomt, and MIcrosoft Office 
OneNote, are seamlessly integrated WIth SharePoint. WIth MIcrosoft Office 
Outlook, users can vIew calendars and contact lists stored on SharePoint sites 
and can create and manage sItes devoted to edIting documents and organismg 
meetings (Dowler 2003). 
SharePomt Portal Server's search faCIlity works in two different ways. 
FIrst, there IS the full text search. This searches across all of the text in every 
document that is in the index. Second, there IS the property (or metadata) search. 
DUrIng the indexing process, the IFIL TERs, which extract the text out of the 
documents, put property mformation into special property buckets that are kept 
separate in the index so they can be searched separately. This allows users to set 
propertIes ID documents, such as department, project number, author, keywords, 
etc., and then have the ability to search on those fields mdlvldually (Bogue 
2005). 
SharePoint is currently being used as a platform for KMS by a large 
number of orgamsaltons. It facihtates KM because it offers document 
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management, collaboration and search features. A great advantage of thIs 
platform is that, wIth only mmor customisatlons, the out-of-the-box solutIOn 
provIdes the basIc features and functions needed for a collaborative community, 
mcludmg membership directories, threaded discussions, document reposItories, 
photo galleries, online surveys and hnks to relevant external Web sItes (Rushton 
& Hanley 2005, p.2l8). When advanced customlsatlOn IS required, addItional 
apphcatlons can be used on top of SharePoint to add functIonality. On the other 
hand, It is not very user friendly or intuitive and searching for a partIcular 
document or hbrary on a SharePoint site can be problematlc. 
2.2.2. Metrics and Evaluation of Knowledge Management Systems 
OrgamsatlOns have experienced difficulties in effectively using KMS. 
Literature reports that KMS may be successful and help the orgamsatlon to 
leverage its knowledge or they may fall to dehver effectlve services (for 
example: Malhotra 2003, pp.87-1 12; Stenmark 2003, pp. 207-216; Chua & Lam 
2005, pp 6- 17). 
A number of factors and variables have been reported to detemune the 
diffusion of KMS m orgamsatlOns and the reasons for their success or frulure 
The most significant factors are top management support, organisational culture, 
expectatlons from the KMS and benefits to indIviduals. The last one is perhaps 
the most important for the success of the dIffUSIOn of a KMS, as mdlvlduals WIll 
not accept KMS as an integral part of theIr druly rout1Oe if they cannot identify 
clear benefits m usmg it. Like any informatIOn system, liS success lies m its 
effective use. Table I, adapted from Jennex and Olfman (2005, p.39), 
summanses these factors. 
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Critical slIccess factors Related literature 
Nevo & Chan 2007 
Calabrese & Orlando 2006 
Akhavan et al. 2006 
Quaddus & Xu 2005 
Jennex & Olfman 2005 
Commitment and support of top Chua & Lam 2005 
management, includmg allocatIOn of Bamard & van Beunmgen 2004 
resources and leadership Benbya et al. 2004 Yu et al. 2004 
Poage 2003 
Holsapple & Joshi 2000 
Pan & Scarbrough 1999 
Davenport & Prusak 1998 
Davenport, DeLong & Beers 1998 
Nevo & Chan 2007 
Calabrese & Orlando 2006 
Cooper 2006 
Qian & Bock 2005 
User acceptance and expectations from KM Quaddus & Xu 2005 
mltlatlves, mcludmg material and Jennex & Olfman 2005 
immaterial mcentives Chua & Lam 2005 
Benbya et all. 2004 
Poage 2003 
Cross & Baird 2000 
Alavi & Leidner 1999 
Davenport, DeLong & Beers 1998 
Calabrese & Orlando 2006 
A knowledge strategy that Idenhfies users, Akhavan et al. 2006 Jennex & Olfman 200S 
sources, processes, storage strategy, Bamard & van Beunmgen 2004 knowledge and links to knowledge for the Yu et al. 2004 KMS Holsapple & Jashi 2000 
Sage & Rouse 1999 
Akhavan et al. 2006 
Qian & Bock 2005 
An organisational culture that supports Bamard & van Beumngen 2004 
learmng and the sharing and use of Yu et al. 2004 
knowledge Alavl & Leldner 1999 
Sage & Rouse 1999 
Davenport, DeLong & Beers 1998 
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Critical success factors Related literature 
Information systems, mcludmg content, 
capabilitIes, user interfaces, level of 
dIfficulty and how they fit with the work 
environment 
Measures to assess the impact of the 
KMS and the use of knowledge 
Chalmeta & Grangel 2008 
Nevo & Chan 2007 
Calabrese & Orlando 2006 
Copper 2006 
Akhavan et al. 2006 
Qlan & Bock 2005 
]ennex & Olfman 2005 
Chua & Lam 2005 
Yu et al 2004 
Cross & Baird 2000 
Alavi & Leidner 1999 
Sage & Rouse 1999 
Davenport, DeLong & Beers 1998 
Calabrese & Orlando 2006 
Cooper 2006 
Akhavan et al. 2006 
Chua & Lam 2005 
Alavi & Leidner 1999 
Sage & Rouse 1999 
Davenport, DeLong & Beers 1998 
Table 1: Critical success factors for KMS success 
It IS important to try to develop melncs to assess benefits of KMS m 
order to be able to Improve Its use and efficiency. Brown et al. (2005, p.50) argue 
that both quantItative and qualItative measures are needed to address the multiple 
and varied stakeholder needs and concerns. System level measures mclude 
number of downloads, number of users, number of contnbutions and searches. 
AddItIOnally, soclO-orgamsatlOnal objectives should be addressed in the 
evaluation process. It is also important to know that dIfferent stakeholder groups 
are mterested m vanous a.pects of KMS evaluation Brown et al. (2005, p 54) 
have hIghlIghted that dIfferent information is important for each group of 
stakeholders. 
• Executive management IS mterested in how well the orgamsatlOn is using 
technology to work effectively and support educatIon and learning; how It 
compares in the marketplace; how much technology support costs relative 
to what It provides in temns of benefits. 
• KMS management is interested in how well the KMS supports the users 
and how KMS processes, technologies and content can be improved. 
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• KMS users are mterested III how the KMS can be improved and how 
much the content they have contnbuted is being used. 
The development of meaningful metrics for measunng the value, quahty 
and quanllty of knowledge is a key factor for long-tenn success and growth of 
KMS. To this end, KM Imllallves should be directly hnked to exphclt and 
important aspects of organisational perfonnance. In other words, organisations 
need to find leverage pomts where enhanced knowledge can add value, and then 
develop a KMS to deliver the required knowledge. 
2.3. Metadata 
Metadata descnbes the content, quality, condition, and other 
charactenstlcs of other data or infonnation (EI-Sherbml & K1im 2004, p 239). In 
other words it provides further Illfonnation about the object it descnbes. The 
tenns meta-mfonnation and meta-knowledge have also been used (for example 
in Tiwana 2002, p 84, Maier 2002, p.195), with very similar meamng to put 
emphasis on the descnptlon of mfonnation and knowledge documents 
respectively. 
2.3.1. Introduction to Metadata 
There are a number of definitions for metadata One that summarises the 
key points of most of these definitions is the followmg. "Metadata is structured 
mfonnation that descnbes, explains, locates, or otherwise makes it easier to 
retrieve, use, or manage an mfonnatlon resource" (Hodge & N allonal 
Infonnatlon Standards OrganizatIOn 2004, p.l). Smce metadata IS a broad tenn. It 
covers many types of structured "data about data", Le. from traditIOnal resources 
such as hbrary catalogues, subject mdexes, and abstracts, to new fonns of 
technical and descripllve data for Web resources ranging from digital signatures 
and digitised map co-ordmates to onhne mrul-order catalogues. 
Haynes (2004, p.\) characterises metadata as "an enabler of the 
infonnatlOn systems that underpin the knowledge economy, e-eommerce and e-
31 
............ -------------------,- -------- ---- - - -------
LIterature Review 
government." It is a key component of information systems, as metadata is 
produced in every phase of the life of an information object m a digital 
envIronment. Accordmg to Gilliland-Swetland (1998, p 8), dunng the phase of 
"Creation and multi-versioning", objects enter a dIgItal mformatIon system by 
being created d,gItally or by bemg converted into digital format, and some 
admmlstratIve and descnptlve metadata may be included by the creator of the 
object. In the next phase, "OrganizatIon", objects are automatIcally or manually 
orgamsed into the structure of the mformatIon system and add,tIOnal metadata 
for those objects may be created through the regIstration, cataloguing, and 
indexmg processes Stored and distnbuted objects are subject to search and 
retrieval by the system's users. The computer system dunng thIS phase, wluch 
can be named "Searchmg and retrieval", creates metadata that tracks retrieval 
algorithms, user transactIOns, and system effectiveness in storage and retrieval. 
"UtlhzatlOn" of the mformation objects can be recorded by metadata related to 
user annotatIOns, nghts traclang, and version control. In the last phase, 
"Preservation and dispositIon", mformation objects undergo processes such as 
refreshing, migration, and integrity checking to ensure theIr contmued 
aVaIlability. Information objects that are inactive or no longer necessary may be 
dIscarded. Metadata may document both preservatIOn and disposition activitIes 
The mam purpose of metadata is to act as a tool for the orgamsation and 
effectIve management of mformatIon objects, which may include data, 
mformahon or knowledge. In general, mformatlOn objects, regardless of the 
physical or intellectual form they take, have three features: content, context, and 
structure; all of whIch can be reflected through metadata: 
• Content relates to what the object contams or is about, and is intnnslc to 
an informatIOn object. 
• Context indicates the "who", "what", "why", "where" and "how" aspects 
associated with the object's creation and IS extnnslC to an informatIOn 
object. 
• Structure relates to the formal set of assocIations wlthm or among 
individual information objects and can be mtnnslc or extrinsIc (Gllhland-
Swetland 1998, p I) 
By proVIdIng th,S land of information about an object, metadata can then 
be seen as a surrogate of this object. From the vIewpoint of the user, metadata 
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enables the user to find a resource; to decide whether or not it IS of value to them; 
to discover where. when and by whom it was created. as well as for what 
purpose; to know what tools will be needed to manipulate the resource; and to 
determme whether or not they Will actually be allowed access to the resource 
itself (Miller 2004. p.4). 
2.3.2. Two Main Schools of Thought for Metadata 
The first use of the notIOn of metadata can be traced back to antiqUity 
appeanng m the earhest hbranes (Chan 1994. p 6). while Eden (2002. p 6) 
argues that its purpose and meamng have been around as long as humanland. 
More formal approaches to create metadata systematically were made m the 
subsequent centuries With the development of catalogumg codes and rules for 
specific collections or hbranes by hbranans. With the codes developed by Sir 
Anthony PanizZI and Charles Ammi Cutter being the most important (Gorman & 
Oddy 1998. p.159). In the twentieth century. catalogumg codes became more 
elaborate, usually prepared by a professional comnuttee. A milestone in 
catalogumg was the publication of the Anglo-American Cataloguing Rules. 
Second Edition (AACR2) in 1978 (Taylor 2004. p.59). By that lime. a very 
structured metadata scheme had been developed and bibliographic principles had 
been established. This scheme and ItS pnnclples. as well as the fact that metadata 
had been created by an authontatlVe source. I e. a hbrary or catalogumg agency. 
enhanced trust m and authonty of traditional metadata. AACR2 became the 
mtematlOnal standard for most descriptive attnbutes of a publication; in other 
words it became the standard for bibliographic descriptIOn. Table 2 presents the 
major catalogumg codes in the English language and the bibliographic principles 
that are eVident in them. In the case of subject descriptIOn. which some might 
argue is the most problematic area of metadata. there IS less agreement on the 
appropnate controlled vocabulanes. thesauri and hst of subject terms. 
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Contents and 
Date Ptrson or I10dy Title Underlying Responsible I1ihliographie 
Principles 
"Rules for the - ObjectIves of the 
1841 SIr Anthony Pamzzi CompIlatIon of the catalogue Catalogue" - ''91 - descriptIon 
Rules" - name authonty 
- descnptlon 
"On the ConstructIon - name authonty 1850 Charles C. Jewett 
of Catalogs" - unifonn headmgs for works 
- subject entnes 
- objectIves of the 
catalogue 
"Rules for a Pnnted - descnptlOn 1876 Charles A. Cutter DIctionary Catalog" - name authonty 
- corporate 
authorship 
- subJect entnes 
Amencan LIbrary , 
"Catalog(umg) Rules, - descnptlOn 
1908 Association (ALA), Author and TItle - name authority LIbrary AssociatIOn Entnes" - umfonn headmgs (LA) for works 
"Catalog Rules, - descnptIon 
1941 ALA Author and TItle - name authonty 
Entnes" - umfonn headmgs for works 
"ALA Catalogmg - name authonty 
1949 ALA Rules for Author and - umfonn headmgs 
TItle EntrIes" for works 
"Rules for the descnptlon Descnptlve Cataloging -1949 LIbrary of Congress 
m the LIbrary of - descnptlon of non-
Congress" book matenals 
InternatIOnal 
Conference on - objectIves ofthe 
Catalogumg catalogue 
1961 Pnnclples, "Pans Pnnciples" - name authority 
InternatIOnal - umfonn headmgs 
FederatIon of LIbrary for works 
Associations (IFLA) 
- descnptlOn 
ALA, LA, Library of "Anglo-Amencan - name authonty 
1967 Congress, CanadIan Cataloguing Rules" - unifonn headmgs 
LIbrary AsSOCIation (AACR) for works 
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Contents and 
Date Person or Body Title Underlying Rtsponsible Bibliographic 
Principles 
InternatIOnal Meetmg InternatIOnal Standard 
- descnption 
of Catalogumg for Bibliographic 1969 Experts, IFLA Description (ISBD) - descnption of non-
Programme book materials 
- descnptlon 
Jomt Steermg "Anglo-American 
-
descnption of non-
1978 CommIttee for the Cataloguing Rules book matenals RevlSlon of AACR Second Ed,tIOn" - name authonty 
(JSC) (AACR2) - uniform headings 
for works 
-
descnptton 
Jomt Steering "Anglo-Amencan 
-
descnptlOn of non-
1988 CommIttee for the CatalogUIng Rules book matenals RevIsion of AACR Second EdItion - name authority 
(JSC) Revised" (AACR2r) - uniform headmgs 
for works 
"FunctIOnal 
ReqUIrements for - objectIves of the 
1998 IFLA BIbliographIc catalogue 
Records. final report" 
(FRBR) 
Table 2: Major cataloguing codes and their underlying principles 
The first published use of the word "metadata" in the sense of "data about 
data" may have been in the first ed,tIOn of NASA's Directory Interchange 
Format Manual publi~hed in 1988. Ever SIDce, the term has been used 
extensively in the sense of the mformation necessary to make computer files 
useful to humans, mostly by commumtles mvolved WIth the management and 
interoperablhty of geospattal data, data management and systems desIgn. For 
these communities, metadata referred to a sUIte of industry or dIsCIplinary 
standards as well as additional mternal and external documentatIon and other 
data necessary for the identification, representatton, interoperabllity, technical 
management, performance, and use of data contamed in an information system 
(Gtlhland-Swetland 1998, p.1). One of the first specIfications to call itself 
metadata was the Federal Geographic Data CommIttee's Content Standard for 
Digital Geospatlal Metadata, version I, whIch was issued in 1994 (Caplan 2003, 
p.!) 
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The proliferation of the Web with its search engines resulted in the 
Imuted use of metadata and made "free text" searching the norm (Ding 2005, 
p 219), although it has significant hmltaliOns. Web search engines make limited 
use of metadata, smce the majority of Web documents are not structured or 
descnbed with it. Instead, search engmes use algorithms, which are populanty 
and affintty based and context driven. They are very powerful tools to 
automatically index a vast amount of Web documents and retrieve a known Item 
or Web site. However, when searching for a topic, the user has normally to 
browse several Web pages to find what he/she was lookmg for because Web 
search engmes do not allow for very precise queries. Normally Web search 
engmes have a high level of recall, but a very low level of precision. It has to be 
kept m mind that they have been designed as such, in order to respond to specific 
quahties of the Web and the Web documents, which usually have insufficient 
structure, stablhty and organisation. There are studies, though, that show that the 
use of metadata in Web SiteS could Improve the precISIon of mformation 
retrieved by search engines (Kobayashi & Takeda 2001, p.155, Zhang & 
Dlmltruff 2004, p 318) Metadata come agam to the fore with the discussion on 
the semantic web. In additIOn, metadata are bemg used m speciahsed search 
engines to proVide better search functionality. 
TraditIOnal metadata needed to be adapted for Web·based and other 
digital information, as It has been always dnven by the technologies available 
(Hyalt 2003, p 3). Library SCience and related communities adapted their 
metadata schemes to efficiently descnbe digital resources The term metadata 
was widely adopted With the creation of the Dubhn Core Metadata Element Set 
(Caplan 2003, p 2) At the begmning of the twenty-first century there are two 
malO approaches to metadata that have emerged from hbrary science and 
computer science respeclively· bibliographic control and data management 
(Burnett et a!. 1999, pp.1209-1217) The bibliographic control approach is 
focused on developing information systems to organise and proVide access to 
large collections of mformation-bearing entities. It IS cnticised as expensive and 
too elaborate The data management approach is concerned mamly with the 
technical aspects of metadata, such as data secunty, data sharing and data 
mtegnty. During the process of adJustlDg and exploring, these two approaches 
are moving closer to one another. 
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2.3.3. Characteristics of Metadata 
There IS no smgle mtematlOnal standard for metadata, but many 
commumty-speclfic standards and other schemes that have become the de facto 
standards within the domam that are bemg used. All these exhibit different 
charactenstlcs and attnbutes. 
Metadata can come from two sources: the internal metadata generated by 
the creatmg agent for an infonnation object at the time when it is first created or 
digitised and the external metadata that is created later, often by someone other 
than the object creator. Further, there are two mmn methods for metadata 
creation. The first IS the manual metadata created by humans and the second is 
the automatic metadata generated by software (GIlhland-Swetland, 1998, p.6). 
The nature of metadata vanes also. One approach IS to use elaborate and 
speciahsed schemes, such as Machine-Readable Cataloging (MARC), which IS 
the most commonly used scheme in hbranes across the world ThiS requITes time, 
money and quahfied staff and will probably only be used on a small, choice 
selectIOn of valuable and stable resources. The other approach is to create a 
Simple scheme, such as Dubhn Core (Section 2.3.5.\), that could be used by the 
author of a document to create a bibliographic record. The controversy created 
by having the author of the resources create the metadata instead of a tramed 
cataloguer IS sllll unresolved. Massive numbers of electronic resources that need 
metadata led to the conclusion that some metadata can be created by authors, 
while trained librarians can evaluate and enhance some of these records Tramed 
cataloguers could provide an invaluable service when specific analysis of a 
colleCllon IS required (El-Sherbini & Khm 2004, p.24\). 
Some of the metadata types are meant to be read by humans, while others 
are designed to be processed directly by computers. Metadata can be embedded 
10 a digital object or it can be stored separately. It is often embedded in HTML 
documents and in the headers of Image files. Storing metadata with the object It 
descnbes ensures the metadata will not be lost, obvtates problems of linking 
between data and metadata, and helps ensure that the metadata and object Will be 
updated together. However, It is ImpOSSible to embed metadata 10 some types of 
objects, for example, 10 artefacts. Also, storing metadata separately can simphfy 
the management of the metadata Itself and faclhtate search and retrieval 
37 
Literature RevIew 
Therefore, metadata is commonly stored in a database system and linked to the 
objects descnbed (Hodge & NatIOnal InformatIOn Standards Organization 2004, 
p.l) Further, according to Burnett et al. (1999, p.1215), metadata elements may 
be roughly divided into two categories: mtrinsic, i.e. those that are related to 
resource idenllficatlOn and discovery, and extnnsic, i e. those that are related to 
admmlstratlon and other non blbhographic data. 
Accordmg to their status, metadata can be static or dynamic, long-term or 
short-term. Static metadata are those that remam as they have been created, 
because they provide unchanged characteristics of the informallon object, 
whereas dynarmc metadata change with use or manipulation of the information 
object, to document all the changes made on the object Long-term metadata are 
necessary to ensure that the object contmues to be acceSSible and useable. Short-
term metadata on the other hand, are mamly of a transactional nature and 
therefore are important for shorter penods of time (Gilhland-Swetland, 1998, 
p 6). 
Metadata types range in their structure from simple formats to nch and 
complex formats. They can be unstructured data that do not confonn to a 
predictable structure or set of rules. These metadata can be automatically 
extracted from resources and lOdexed for use by robot-based services. They can 
follow structured formats, which are simple enough to be created by non-
speciahst users. In thiS case metadata IS normaUy manually created, but some 
data may be extracted automalIcally. An example of that is the Dubhn Core 
Element Set, whose main purpose was to be simple enough, so as to be used by 
the information object's creator. They can conform to structured formats, I e. 
have a predictable and standardised structure. These are normally rich and 
complex, With the aim to organise complex relations between objects or 
collecllons of objects Examples lOelude MARC and TEI headers (EI-Sherbini & 
Klim 2004, p.241). 
2.3.4. Typology and Functions Served with Metadata 
No slOgle type or scheme of metadata can suit every apphcallon, every 
type of resource, and every commumty of users. Rather the broad diverSity of 
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potential metadata needs can best be met by a multIplIcity of separate but 
functIOnally focused metadata schemes. Despite that, It IS prevalent m the 
literature that different metadata serve common functions. Therefore, vanous 
authors conclude With a SimIlar typology of metadata, according to the functions 
they serve. 
The typology proposed by many authors (GIIhland-Swetland 1998, p.3; 
Eden 2002, p 10; Caplan 2003, p.3-5; Haynes 2004, p.14; Taylor 2004, pp. 147-
152) IS the followmg' 
• Descriptive: Metadata descnbes a resource for the purposes of discovery 
and identIfication of relevant mfonnatlOn. TypICal examples of 
descriptIve metadata are the title, keywords or abstract of a source. It 
serves the same funchons in resource discovery as cataloguing does by: 
- allowing resources to be found by relevant cnteria; 
- identifymg resources; 
- bringing similar resources together; 
- dlstmgUlshmg dlssllndar resources; and 
- giving location mfonnation (Hodge & National Information Standards 
OrganizatIOn 2004, p.l). 
• Structural: ThiS refers to the structure and relationships of a set of digital 
resources. It is important because the structure of an mfonnatlOn object IS 
an mdlcator of that object's meaning. An example IS how the paragraphs, 
pages and illustrations are structured withm a resource. In addition, It can 
describe relationships between resources, such as the relatIOnship 
between a report and an executive summary written in a different 
language 
• Administrative: This provides mfonnatlOn to help manage a resource, 
such as when and how It was created, its file type and who can access it 
• Techmcal: This IS related to how a system functIOns and how metadata 
behave. It may include the hardware and software documentation and 
authentIcatIon and secunty data. 
• Rights management: This deals With mtellectual property rights. It may 
mclude a note stating whether the content can be used outside the borders 
of the orgamsation or not. 
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• PreservatIon' TIlls contams mfonnatlOn needed to archive and preserve a 
resource, such as data refreshmg and mlgralIon. 
• Use: TIlls IS related to the level and type of use of infonnatlOn resources 
Beyond use and user tracking, it may contain, for example, infonnation 
on content re-use and multiple versIOns of It 
Accordmg to Schottlaender (2003, p 22), the number of metadata types 
and categones are proliferating as the resources, which metadata are intended to 
manage, proliferate as well. Besides these broad categories, other types of 
metadata are mentIOned, servmg such funClIons as secunty, personal infonnatlOn, 
commercial management and content ratmg. The extent to whIch any partIcular 
metadata scheme incorporates elements to address all the previous named 
functions vanes dependmg on the needs of the community re.ponslble for Its 
development and the age of the metadata scheme, that IS, whether the metadata 
fonnat is newly developed or based upon an existing structure (Vellucci 1998, 
p.192) 
2.3.5. Standards and Standardisation 
The large number of metadata schemes developed has led to the attempt 
to achIeve interoperabihty between vanous metadata standards. Interoperablhty 
is the main reason for creating a standard in the first place. Therefore, standards 
have been proposed that enable the commumcation between metadata. If 
metadata IS data about data, meta-metadata is data about metadata. Meta-
metadata allows metadata schemes to map or crosswalk WIth one another, 
supporting mteroperablhty and mtersystem translation (Koehler 2002, pp 22-27) 
But, meta-metadata schemes are not "perfect" when mappmg from one system to 
another and infonnation is frequently lost m the translatIon. 
To avoid losmg mformatlOn, metadata schemes need to be created 
accordmg to a standard. Currently, there is no metadata standard for metadata 
used in corporate settmgs. Each industry and org.msatlon has speCIfic needs 
based on unique types of documents, management styles, corporate cultures and 
archiving practIces (Obershaw 2002, p.28). Thus, they are so different from each 
other that it IS impossible to standardIse the metadata used. In addItion, there is 
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no strong need for commercial organIsatIOns to have Interoperable information 
systems. "Except where there is a busIness or regulatory requirement to share 
information, the pnvate sector has little Interest In Interoperability with 
reposItories outsIde theIr organisation. Most applications that seek to gather 
metadata into databases so that document-hke content can be found and re-used 
when needed, occur behind the firewall" (CW A 15247) 
For the pnvate sector, standardIsation and interoperabllity would be 
beneficial m two Instances FIrstly, a company may develop or acqUIre more than 
one information system, whIch at some POInt would need to commUnIcate. 
Having a common metadata scheme wIll make this communication more 
effiCIent. Secondly, It is common In some mdustries that companies need to work 
closely together With their supphers or business partners and exchange data and 
Information. Interoperability between the InformatIOn systems of the two 
companies would faCIlitate greatly the collaboration. 
The next section descnbes one metadata scheme that has achieved 
standard status, the Dublm Core Metadata Element Set. Although It was 
developed as a generic scheme, It has been recognised as a standard and there are 
groups promotIng its application in the corporate sector. 
2.3.5.1. Dublin Core Metadata Element Set 
The Dublin Core Metadata Element Set grew out of a workshop 
sponsored by the Onhne Computer LIbrary Center (OCLC) and the National 
Center for Supercomputing Applications in 1995. Now it IS managed by an 
international board of trustees, but most of the d,rection and maintenance of the 
standard has been led by the OCLC in Dublin, OhIO. It IS mtended to be a baSIC 
collection of metadata elements, a lmgua franca for metadata. It was created as 
an international set of elements from an Interdisciplinary consensus about what 
are the most baSIC and necessary elements to support successful resource 
dIscovery. DC was onginally conceived for use by content creators, but interest 
has become widespread among specialised resource descnptlon groups, such as 
museums and hbranes It has been used extensively for describing internet 
resources and vanous projects (Zhang et al. 2003, pp.129-l35) It IS descnbed as 
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an efficient and simple metadata for electronic artIcles and digital objects (EI-
Sherbini 2001, pp.238-248; Taylor 1999, p 87) 
In contrast to MARC, WhICh contams numerous fields and subfields, the 
DC contams just 15 metadata elements in three groups, content, mtellectual 
property and instantIatIOn. Table 3 presents these elements. 
Identifier Definition 
A. Content 
TItle A name gIven to the resource. 
Subject The tOpIC of the content of the resource. 
DescnptIOn An account of the content of the resource 
Source A reference to a resource from WhICh the present resource IS denved. 
Language A language of the Intellectual content of the resource 
RelatIOn A reference to a related resource. 
Coverage The spatIal locatIons and temporal duratIOn's charactenstlc of 
the resource. 
B. Intellectual Property 
Creator The person(s) pnmanly responsIble for the Intellectual content 
of the resource. 
Publisher The agent or agency responSIble for makIng the resource 
available. 
Contributor The person(s), such as edItors and transcnbers, who have 
made other significant intellectual contributions to the work. 
A nghts management statement, an IdentIfier that lInks to a 
RIghts nghts management statement, or an IdentIfier that Imks to a 
service providing infonnation about rights management of the 
recourse. 
C. Instantiation 
Date A date associated WIth an event In the lIfe cycle of the 
resource 
Type The genre of the content of the resource, such as novel, poem, 
or dictionary, home page. 
Fonnat The phYSIcal or dIgItal manifestation of the resource. 
IdentIfier Stnng or number used to umquely IdentIfy the object, such as URL or ISBN. 
Table 3: The 15 Dublin Core Metadata Elements 
Each DC metadata element can also have sub-type and sub-scheme 
infonnation. For addItional needed infonnation about a resource, a qualIfied 
DublIn Core has been developed, which consists of the element and Its qualIfiers 
(Sugimoto et al. 2002, p.26). The idea IS that the basic elements may be further 
enhanced by use of these qualIfiers, with the purpose of informIng the user on 
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how to vIew or mterpret the content of the element. These qualifien; are defined 
as element refinements and encodmg schemes. Examples of qualtfien;, 
recommended by DCMI, are presented in table 4 (Suglmoto et al. 2002, p 27). 
The phrase "simple DC" IS used to refer in DC metadata that does not make any 
use of encodmg schemes and element refinements and m which each statement 
only contams a value string. 
RelatIOn 
Coverage 
Version, 
Is Replaced By, Replaces, 
Is Required By, RequIres, 
Is Part Of, Has Part, URI 
Is Referenced By, 
References, 
Is Format Of, Has Format, 
Spatial 
Table 4: DeMl recommended qualifiers 
Since it IS easy to unden;tand, extensIble and not domam specific, DC has 
the potential to be adopted by many communities that are searchmg for a 
metadata scheme to control their resources (Oben;haw 2002, pp.27-42). It helps 
that many tools for generatmg Dublin Core elements are free and online. 
Specialised groups may need to develop their own lists to extend DC. Dubltn 
Core concentrates on resource discovery, and does not cover other reqUIrements, 
such as resource management or access restrictIOns (MIlstead & Feldman 1999, 
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pp.32-40). DC is primarily a descriptive metadata schema that does not address 
administrative functions. For this reason, some metadata necessary for business 
purposes may fall outside the scope of the DC. "Because of the rapId pace of 
change 10 a commercial settlOg, there is an inherent conflict between slowly 
evolving standards and the immediate need for a workmg model to use for 
busmess purposes" (DCMI Global Corporate Circle Community 2(08). 
To address thIS Issue, the 2002 Dublm Core annual conference and 
workshop started a new effort to mvolve members of the corporate world in the 
evolution and applicatIOn of the DC. The DCMI Board of Trustees created a self-
dIrected forum, run by and for members of the corporate world using Dublm 
Core, to share best practIces and proVIde dIrect input to the standard from theIr 
point of view, the Global Corporate Circle Commumty (DCMI Global Corporate 
CIrcle Commumty 2(08). The issues raised by the Global Corporate CIrcle 
included the following: 
o "EffectIve implementatIon of content and document management 
systems, portals, search engines and knowledge management 
applicatIOns. Software vendors do not provIde any meamngful Dublm 
Core schema support. 
o Generatmg standard attnbute value sets includmg taxonomy, thesauri and 
controlled vocabularies. Standard attnbute value sets would be 
enonnously valuable. 
o In corporations, KM and corporate IT are the DC users, not the 
IIbrarianslinfonnation servIce proVIders ApplIcations of DC occur mostly 
in the corporate web presence, not the corporate intranet. 
o Demonstratmg the value of industry standards to the organisation. 
Collaboration is not part of the corporate culture, competItIon IS. 
o Identlfymg the business problems the DC can help: 
engineering effective content creation scenarios and adding value 
to that content, 
generating top hits m web searches, 
ensuring document-level secunty (controllIng access)." 
In addItIon, a number of corporate user needs were Identified: 
o "Industry best practIce; case histories of process to arnve at corporate 
metadata standards, 
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• ISOINISO vahdation, 
• ROI cost benefits, e g., studies that show the cost before and after DC has 
been adopted, 
• Validation of DC comphance by vendors, 
• Input to DC usage, e.g. specialized attnbute value hsts, type encodmg 
extenslons, 
• Dublin Core enabled search engmes, such as Alta Vista, Autonomy, 
Verity,Inktomi." 
The effort undertaken by the global corporate clfCle of DCMI showed the 
increasmg mterest of the corporate world in metadata The participants seem to 
understand the benefits of the use of metadata for content orgamsatlon. DC is 
probably the most sUitable metadata scheme for the time bemg to cover corporate 
needs, because It has very few elements. Its Implementation is therefore 
relatively easy and it can be extended according to the specific needs of each 
industry or orgamsatlOn. 
An Important outcome of this commumty was the pubhcatlOn of the 
"CW A 15247 - Guidance for the deployment of Dublm Core metadata m 
corporate envIronments" in 2005 by the European Committee on Standardization 
(CEN) (CW A 15247 2005). It is based on a series of in-depth mtefVIews to 
identify the actual metadata practices in large companies. It includes five 
GUidance Areas: 
• DC usage 
• DC extensions 
• Tools and methods used to create and maintain metadata 
• Controlled vocabulary usage 
• Specific gUldehnes that are needed 
The conclusIOns of this document are further analysed in Chapter 6, In 
comparison with the findings from the empirical research. 
The Global Corporate CIrCle was deactIVated In December 2007 and In 
November 2007, a new group was estabhshed, the DCMI KM Commumty, that 
is intended to address Issues that should be of Interest to corporate users of 
Dublin Core metadata (DCMI Knowledge Management Community 2007). The 
community is a forum for mdlVlduals and organisatIOns With an mterest in the 
applicauon and use of the Dublin Core standard in KM and the objectives are to: 
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o "Promote the applicatIOn and use of the Dublin Core standard In KM. 
o Coordinate wIth developers and informatIon provIders to ensure 
Interoperablhty wIth applications that facIlitate reuse, awareness, 
cooperation and leaming within and among orgamzations. 
o Develop a body of work that provIdes best practIces, case studIes and 
examples of how Dubhn Core IS apphed and Implemented In KM. 
Examples include what elements are used, how they are interpreted, 
values/controlled vocabularies, taggIng methods and return on 
Investment." 
The development of thIS community shows actIve interest in the 
application of metadata for KM purposes. This hterature review showed that the 
use of metadata, and DC In partIcular, for KM is not well-documented. The work 
of thIS commumty WIll hopefully facIlItate the collectIon of such evidence and 
the development of a body of best practices. This research aims to contrIbute to 
thIS effort. 
2.3.6. Return on Investment in Metadata 
The use of metadata for knowledge organisatIOn requires an extensIve 
investment of finanCIal, time and human resources. In the tradItIonal Information 
management sector, it is reported that producing MARC catalogue records is 
arguably among the most expensIve tasks in the hbrary with an oft-quoted 
number of 50 American dollars per full original record. Shared cataloguing 
dnves the cost of cataloguIng to affordable levels, at a few dollars per record 
(Calhoun 2007, p 179) Thus, It IS Important for an organisation to be able to 
measure the Impact of its Investment In metadata. Consequently, the effect of 
using metadata for the descnptlon of knowledge has to be measured. This will 
help to balance the cost, quahty and functIonality of metadata. 
Unfortunately, there is no easy way to measure the Impact of metadata on 
the effective creatIOn and use of knowledge assets. It would also be very useful 
to be able to calculate dIrectly how much the whole process of creatIng metadata 
costs in monetary value and time. The formula for calculating the cost of MARC 
records cannot be used directly because the circumstances of creatIng metadata 
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m KMS are very different; MARC records are created by highly trained and 
dedicated cataloguers For a large orgamsatlOn, the cost of manual creatIOn or 
refinement of metadata for all knowledge assets might be very high. It could be 
also examined whether the descnption of intellectual capital only or core 
knowledge assets could be a solutIOn towards cost reduction. 
One of the most common ratios used to calculate the success of an 
mvestment in monetary value is the Return on Investment (ROI). ROI IS 
calculated as the average benefit over a specified hme penod divided by the cost. 
Thus, ItS use has been proposed by DCMI to measure the success of metadata 
apphcatlOn and KM. The difficulty IS that the benefits of using metadata and of 
KM are intangible and hard to calculate. There are aspects that, in theory, can be 
measured, such as the exact time spent to retneve a relevant piece of knowledge. 
In reahry though and m the scale of a large orgamsatlon, it is difficult to calculate 
the total tlme saved by the total of employees in finding information through 
good metadata over a period of a month or a year. Therefore, alternative methods 
to measure the value of metadata need to be developed. Measurements such as 
whether metadata has enhanced the use of and trust m the codified knowledge 
could be undertaken through user satisfactIOn surveys. It could then be calculated 
whether that knowledge is bemg reused and the consequent benefits for the 
orgamsahon. 
Academic research has not explored thiS issue in depth It IS mamly 
practltloners who have tried to Identlfy ways to calculate ROI or other metrics 
for the benefits of usmg metadata. The DCMI Global Corporate Circle has 
presented an approach to calculatmg ROI (Doe 2(06). It descnbes the standard 
ROI process m three steps: 
I. IdenhficatlOn of the impact space (top areas of real benefit, impact to 
company/group and stakeholders); 
2. Quantificatlon of the benefits and costs wlthm the orgamsation; 
3. UtilisatIOn of the standard ROI models and calculations to assess the 
value-add to the orgamsatlon. 
POSSible benefits of the application of metadata that have been Idenhfied 
are. business benefits, user productivity, reduced support costs, reduced IT costs, 
integratIOn, mformation reuse, increased usage and content, and reduced 
information redundancy. POSSible costs of the apphcation of metadata include: 
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mfrastructure costs, teaming and education, application software, consulting and 
personnel, ongomg operatIOns, integratIon and process changes, organisational 
changes and communications. Calculating costs is generally the easier of the two 
activitIes. 
2.3.7. Subject Metadata Used for Knowledge Organisation 
It has been noted that metadata is used as a tool to orgamse and manage 
data, informatIon, and knowledge. Controlled vocabularies, taxonomies, thesauri, 
ontologies and topic maps, which are based on subject metadata, are also used 
extensIvely to organise information and knowledge both manually and 
automatIcally. 
o A controlled vocabulary is a closed lIst of named subjects, WhICh can be 
used for claSSIfication. 
o Taxonomies arrange the terms of the controlled vocabulary into a 
hierarchy. 
o Thesauri display the terms not only in a hierarchy, but they show 
relatIOnships between the terms, such as hIerarchy, eqUIvalence and 
aSSOCIatIon. 
o OntologIes conceptualIse a vocabulary of terms and complex 
relationships among them. 
o Topic maps are organised around topics, which represent concepts. 
All these methods are based on subject-based claSSIficatIon, which is any 
form of content classIficatIon that groups objects by the subjects they are about 
(Garshol 2004, p.380). There is no general standard for these methods, although 
there are common pnncIples. The relatIon between subject-based classification 
and metadata IS that the metadata tags that descnbe what the objects are about, 
by listIng dIscrete subjects, use a subject-based classificatIon. This baSIC feature 
is common to all subject -based claSSIficatIons This means that metadata may 
mclude subject-based claSSIfication and other information about the knowledge 
asset. These methods are very useful for indexing and visualisation purposes. 
They may be used in addition to metadata, in order to have the advantages of 
both. 
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2.4. Metadata and Knowledge Management Systems 
Metadata has been developed so far With the aim to manage data and 
mfonnatlon. KM, however, deals with knowledge, which is one step beyond data 
and mfonnatlOn management, with respect to dimensions such as context, 
valldatlOn and human referencing. "It involves components, which are strategic, 
such as intellectual capital management and organisational core competencies, 
and tactical, such as knowledge creation and transfer mechanisms, KM roles and 
incentive measures" (Rao 2005, p.27). Mahesh and Suresh (2004, p.II-22) have 
identified an Important dlstmcllon between knowledge and infonnation metadata; 
while data and infonnatlon metadata IS about the container or embodiment of the 
knowledge, knowledge metadata IS about the knowledge contained m the 
contatner. 
An extensive Ilterature search was undertaken to Identify research m the 
domam. It has to be mentioned that the Ilterature IS rather limited. Most of the 
scholars who are concerned With the issue generally agree that metadata can play 
an important role. They comment on the benefits of effective metadata 
management for organisations and they identify it as a sound practice for creatmg 
a knowledge repository, intranet, portal etc, but they do not explore the tOpiC 
further mto what kmd of metadata are needed and what should be the metadata 
management strategy (Rao 2005, Rollett 2003). Studies explonng or measunng 
the impact of metadata use for KM were not found ellher. 
It IS mteresllng how Tlwana (2002, p 84) uses the tenn "meta 
mfonnation", where the tenn metadata was expected. He descnbes the 
knowledge platfonn and the different technologies of which It IS composed In 
his KM architecture he includes seven layers, one of which IS collaborative 
filtering and intelligence. In this layer, mdexmg and meta-taggmg are taking 
place (Tlwana 2002, p 234). He uses the analogy of the hbrary card catalogue, by 
explatmng that the knowledge server creates a reference to each new document 
that is similar to a card in a hbrary card catalogue. Each card captures key 
metadata, such as author, subject, and title, as a standard set of properties and 
maintams a hnk to the original content, whl~h the server indexes m a text-search 
engine. On the basiS of the text index and the metadata properties captured for 
each card, the knowledge server automatically organises cards in a hierarchy that 
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users can browse, typically, on the mtranet. He further mentions that meta-
information provides automated content aggregation and electroOlcally 
catalogues new information as It gets added to the knowledge server. He clrums 
that meta-mformation provides insight mto informatIOn users, types of data and 
information being accessed. 
In the same way, Maler (2002, p.195) uses the term "meta-knowledge". 
He mentIOns that knowledge services work on the baSIS of a knowledge 
reposItory, whIch handles the organisation's knowledge elements and meta-
knowledge describing these elements. The structu!" and the relatIOnships of these 
knowledge elements are handled by the VIsualIzation and taxonomy layer, whIch 
contains knowledge maps and directones that are reqUIred to perform knowledge 
services. What he descnbes is very clo.e m theory to metadata and the indexes 
that are created automatIcally in a relatIonal base. 
Although there are no metadata standards for the description of 
knowledge, there is evidence in the lIterature that metadata can descnbe codIfied 
knowledge as well as mformatlOn or data and, as a consequence, play an 
Important role m KM (Rollett 2003, p.148; Tlwana 2002, p.234; Maier 2002, 
p.195, Rao 2005, p 5; Heath 2003, pp.184-189) It is belIeved that metadata can 
contnbute slgmficantly to the processes of KM, as It can help condense, codIfy 
and link knowledge for reuse m other steps of the KM life cycle. CodIfied 
knowledge needs to be well-organised, maintained and stored so that it can be 
retneved, accessed and reused where appropnate. Knowledge organisation IS 
necessary because it reduces redundancy, enhances consistent representatIon and 
hence improves efficiency of the system and the qualIty of the search results. 
Metadata faCIlItates slgOlficantly the description and retneval of objects, such as 
images, drawings and videos, smce retneval based on the actual content IS not 
optImum yet. 
Qian and Bock (2005) found that search abilIty matters for user 
satisfaction with a knowledge repository and users put emphasis on whether 
accurate and qUIck search results can be achIeved through system search engmes. 
Similarly, Jennex and Olfman (2004) have identIfied the search, retrieval and 
visualisation functIons as one of the twelve success factors for a KMS and stated 
that these functions support easy knowledge use. Efficient querying m a KM 
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system has been discussed also by Stojanovlc et al. (2002, p.514). They argue 
that efficient searching depends on: 
I. the quality of the knowledge m the portal, I e. If knowledge resources 
reflect the needs of users, and 
2. the quality of the searching process, I e. when a relevant resource eXists in 
the repOSitory, how eaSily the resource can be found. This problem can be 
divided into two sub-problems: 
a) If a resource which IS relevant for the user's informatIOn and 
knowledge needs can be found by the querymg mechanism, and 
b) if the resource which is highly relevant for the user's informalion and 
knowledge needs can be found easily by the user m the list of retneved 
results. 
They further argue that the quality of the searching process depends on 
the clanty of the expression of the need in the query, and the quality of the 
annotation (indexing) of the resources m the repository. In other words, the 
quality of the searclung process depends, to a great extent, on the quality of the 
metadata used. 
The use of metadata has a SIgnificant Impact on knowledge characteristics 
and other factors that are cntlcal to KM For example, knowledge IS very context 
sensllive (Desouza & Awazu 2005, p.767) In order for knowledge to be used 
effectively, contextual mformatlOn must allow the user to comprehend the nature 
of the task that led to the creatIon of this knowledge asset, the conditions under 
which It was created and, most importantly, the qualifications or peculiantIes of 
the person who created it. Metadata concerned with the applicabIlity of 
knowledge Include the intended target audience, background assumed, ratings 
and reVIews, author's knowledge profile, and condItIons or constramts to be 
considered In applymg the knowledge. Metadata enables more effective 
applicaliOn of the knowledge by: 
• NonnalIsing against differences in language and usage, culture and VIews 
of the world, termmologIes used, and domains of interest 
• PrOViding grounding for a knowledge document in the space of all 
knowledge present in the organisation by linking it impliCItly With other 
assets m related areas or through other silllllanties m knowledge 
attnbutes. 
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• Taking the KM solution beyond the content of knowledge by representing 
attnbutes of applicablltty of knowledge to specific contexts of re-use 
(Mahesh & Suresh 2004, p.15). 
Furthermore, trust is a key IOgredlent for the success of KM (Ford 2003, 
p.553). In terms of codified knowledge, both trust m the KM system and the 
content IS reqUired. Trust in the KM system can be ensured by the selection and 
use of an efficient and stable system. Trust ID the content is harder to achieve. 
Desouza and Awazu (2005, p.765) found that most knowledge workers abandon 
KM tools because they are not mamtained properly and, as a result, search times 
have become very long In addition, knowledge may be mcomplete and out-
dated, multiple versIOns of the same knowledge asset may be present and the cost 
of re-usmg or even searching for existing knowledge could be greater than re-
creatmg the knowledge asset. 
Metadata can address the aforementioned problems of KMS and help m 
their management and maintenance m general. Thus, it helps bUild trust m the 
content of the system and offer the "comfort factor" (Sturdy 2001, p.35). The 
"comfort factor" represents relevancy and validity of the content retrieved from 
the system. Validity can be ensured through the authorship and audit trail of the 
codified knowledge. Human referencmg and annotations to the content, as well 
as ratmgs of qualtty or relevancy to the user needs may be included to further 
evaluate the knowledge object. Relevancy m retnevalls highly enhanced through 
metadata because the user can perform more precise and accurate quenes; as a 
result the user may spend less time searching for the knowledge objects s/he 
needs. 
Tochterman (2003, p.29) identifies another benefit of metadata for KM. 
He proposes a shift m focus to personahsation, with the aim of overcoming the 
problems of KMS. Personahsation of a system IS the adaptation of Its system 
features, the content managed by the system and ItS structural components for 
orgamsing content, accordmg to the mtemal model of realtty, states and activities 
system users have (Tochterman 2003, p 35). Many KMS vendors produce 
systems that are overly feature-based. This brings the ri.k that the apphcatlOn of 
personaltsatlOn concepts in KM focuses on the feature level only. Instead, 
Tochterman suggests placmg the emphasiS for personalisation concepts m KM 
on the metadata, the content and the structure. More speCifically for metadata, a 
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metadata element consIsts of a metadata name and a metadata value. Based on 
thIS, there are three dIfferent possibilities to personalise metadata. (1) the 
metadata name can be personalised, (2) the metadata value can be personalised, 
(3) both the metadata name and the metadata value can be personalised. 
2.4.1. Case Studies on Metadata and Knowledge Management 
A number of KM case studies were reviewed to identIfy the metadata 
elements used by corporatIons. Not many were found and these were not very 
detailed. Mostly case studies mentioning that metadata were used in specific 
implementations or nanung one or two metadata elements were found. Rao 
(2005, pp 5·8) dIscussed several cases where metadata are used by corporatIons 
for the purposes of KM. Unfortunately he does not gIve many details of the 
cases. It IS mostly subject·based metadata that are mentIOned, such as keywords 
and abstracts. The use of taxononues IS also reported quite frequently. A 
compilation of the relevant mentions to metadata IS gIven m the next paragraph. 
At 1.0. Edwards, now acqmred by Oracle Corporation, It is important to 
manage properly content up front so that costs of re-use can be kept down. 
Metadata are Important for content re-purposing. The KMS at Siemens AG is 
supported by a Global Edlt10g Team, whIch checks the quality of each document 
and provides support in writing powerful abstracts. In addItion, a context-
sensItIve content taxonomy is used to ensure workflow-oriented content structure 
for easy retneval of knowledge. Blue Cross Blue ShIeld of Florida uses software 
tools for taxonomy generatIOn as well as automatic categonsation. Such tools can 
IdentIfy important noun phrases, unused categories, uncategorised documents, 
and statIstics on the degree of balance of the taxonomy. At Sopheon Corporation 
tools are used to build and test new taxonomles along the dImenSIOns of depth, 
breadth and detaIl 10hnson Controls Inc. has an explIcit taxonomy team charter, 
whose mandate is to ensure that the nght people can connect to the nght 
information. The key lessons from Ford Motor Company include among others 
the Importance of documentation, professional usabilIty design, adherence to 
content templates and taxonomy. 
53 
---- - -----------------
Literature Review 
Davenport and Prusak (2000, p.123) mention the case of HP. The 
company has Implemented the Electronic Sales Partner (ESP) system con taming 
white papers, sales presentations, technical specifications and pointers to external 
materials. Everyone in HP can submit a document for possible inclusion, which 
is then reViewed for its uniqueness and appropriateness. The selected documents 
are clasSified automaltcally based on "rnetaknowledge - classifications of the 
type and fonnat of knowledge" (Davenport and Prusak 2000, p.124). This 
classificatIOn is then "furnished by the submlttmg employee". In other words, HP 
has selected a method to apply only subject-based metadata created both 
automatically and manually. This system has received very positive cntlques 
from Its users, although a major concern has been ratsed. "the only difficulty 
Cited by HP mvolves navigating among the vast number of documents - a 
problem that Will probably get worse before it improves." In addllton, accordmg 
to AlaVl and Leidner (2001, p.121) the primary content of one system in HP is a 
set of expert profiles containing a directory of the backgrounds, Skills, and 
expertise of indiViduals who are knowledgeable on various topics. They name 
this content metadata in the sense that It IS knowledge about where the 
knowledge resides. Andreu and Clborra (1996. p.120) argue that thiS knowledge 
proves to be as important as the ongmal knowledge itself. 
The case of a large European bank is presented by Newell et al. (2002, 
pp. 109-114). The bank set up the Global Transaction Services (GTS) division to 
proVide an tntegrated service for global customers. GTSNet was a Simple, 
HTML, browser-based system to support this service. It contatned mfonnatlon 
and knowledge on countries, trade, cash management, people m the network and 
general mfonnatlOn of the bank. It was used by employees in 17 countries. 
However, users were complaining that the content of the mtranet was not up to 
date. The solution to momtor content, which was implemented as a response, can 
be considered a metadata approach. Each item was given a rating so that users 
could assess the credlblhty of the knowledge they were accessmg The rattng 
scale was: (I) fully approved content by the KM team, (2) content monitored by 
the KM team and (3) content for which the KM team takes no responslbihty. 
Rating is a metadata element that is commonly used in bibliographiC databases 
and it ranks the relevancy of the content to the query. It IS a very useful element 
for the presentation of the results to the user. 
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One of the few cases where the impact of metadata was reported 
mdrrectly. was in an intervIew with Debra Logan. Research Director in Gartner 
Group. conducted in September 2003 by Rao (2005. P 61). The mterviewee 
mentioned the case of the European Court of Human Rights in Strasbourg. 
France. whIch used a content management system and workflow tool based on 
Hummmgbird to save a rrullton euros in Its frrst year and improve process 
efficiency. It was able to respond to mcreased demand for its servIces (e g • court 
case entry. tracking) despIte limIted resources. Its webslte provides access to all 
44 member states of the CouncIl of Europe. The success of the system was 
attnbuted to the preparation before implementing the system. SIX months were 
spent in interviewing users prior to project launch to determine theIr mformauon 
and metadata needs. 
2.4.2. Metadata Schemes Developed in Corporate Settings 
The review of the lIterature revealed only a few attempts to formulate 
actual metadata schemes wlthm a company. 
Doran (1999. pp 42-50) descnbes Weyerhaeuser Library's Intranet 
Content Management project. which started with the realIsatIOn that the 
lIbrarians knew where to find mformauon on the intranet. but the average user 
did not. Weyerhaeuser Company LImited IS a forest products company that 
employs around 35.000 people in North Amenca. The development of the 
intranet started as a grassroots effort and content was added WIthout pnor 
organIsation or qualIty control. Since searching was not effective. the librarians 
realIsed that they need a metadata framework to faCIlItate searchmg and set the 
standard for managing mtranet mformauon. They decided that they needed to 
t31lor a metadata ~cheme dIrectly to Weyerhaeuser's mformatlOn needs. instead 
of usmg an existIng one. because it would address concerns about mtellectual 
property. KM and accountabIlIty as well as captunng simple content They 
deCIded that they needed a scheme with 19 elements that would contam basic 
bIblIographic mformation. mformation describing a page's content and 
accountability and document management mformatlOn Based on the DublIn 
Core model they created the bIblIographIc and descriptive fields and adapted that 
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fonnat to create the fields for accountabdlry infonnation. Their scheme had some 
required fields and some that were created automatically by a template, such as 
"File Type". For the subject and category fields the user had to choose one or 
more tenns from the controlled vocabulaty they created. They divided the fields 
into three sectIOns. Each sectIOn corresponded to one of the rypes of mfonnatlOn 
they identified. Administrative (accountability mfonnatIOn), General 
(bIblIographic infonnatIOn), and Subject/Category (deSCrIptIve infonnation). 
They created two other fields, AddSubject and AddCategory, to capture 
addItIOnal (uncontrolled) tenns. The user or content creator was expected to fill a 
template with metadata when he/she would post something on the intranet The 
results of the project and the comments they received from employees were farrly 
posItIve. 
Another example, in a forestry company agam, is reported by Holder 
(2003, pp.49-55). Forintek Canada Corp. IS a forest products research laboratory. 
FOrIntek's lIbrarIes developed Virtual mfonnation services to support staff 
research goals by creating a dynamic database of internet lInks. The mfonnatlOn 
managers created a dIgItal compendium of mternet resources, which included 
pomters to both internal and external infonnation sources and hypertext lInks to 
resources. The project goal was stated as "to create a comprehensive, 
international compendIUm of value added and secondaty manufacturIng sources 
of mfonnation, knowledge and expert resources". They deCIded to create theIr 
own metadata scheme for dIgItal resources, based on MARC, the Dublin Core, 
the AngloAmerican Catalogumg Rules and ISBD (Computer Files). They found 
that DublIn Core proVIded the best list of elements for theIr purposes and used 
the elements as field names m their database. They arrIved at 27 fields plus fields 
for parallel French content where text m both languages is necessaty. 
Mahin (2008) presented the metadata scheme used in the KMS of the law 
finn Mourant du Feu & Jeune. The scheme includes the metadata: ''Title'', 
"Author", "Submitter", "Updater", "Keywords", ''Taxonomy tenns", "Practice 
Area", "Summary", "Pubhshed Date", "PrevIous ReView Date", "Next Review 
Date", "Document Type", "Access Type", "Link to Item", "External Source", 
"Junsdiction", "Legislation and Cases", "Rights" and "approved". They have 
also attached a "Health W ammg", to flag knowledge documents that are not of 
the expected qualIty or they need reviewmg. They have developed a KMS where 
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only super-users were allowed to approve and upload content and create 
metadata of high quality. They selected this approach of quality control of both 
the knowledge documents and metadata, because for them It was of crucial 
Importance that core knowledge WIll be readtly avatlable. Search was parametric 
utilising solely the metadata to make sure that very precise queries WIll retrieve 
all relevant knowledge, especially when they were searching for similar cases 
that set precedent 
Obershaw (2002) has conducted a very mterestmg study to identlfy wluch 
metadata elements are used m corporate mtranets. He collected ten schemes from 
large multmational orgamsations and compared them wIth the Dubhn Core (DC). 
The Dubhn Core was selected as a baSIS for developmg a full-featured mtranet 
metadata scheme, because it was deSIgned to be disciphne mdependent and 
versatlle enough to allow communitles to enhance It accordmg to theIr own 
specIfic needs H,s study WIll be further analysed wIth the cross case analysIs of 
the findmgs of this research in Chapter 6. 
2.5. Knowledge Management in the Two Industries 
As mentioned m Chapter 1, th,S research IS based on two case studIes of 
large hIghly knowledge-intensive companies. The following sections present 
bnefly the two mdustnes, the motorsport engmeenng and the pharmaceutIcal 
industry, where the case studies were undertaken. The charactenstlcs that define 
these mdustnes as knowledge-intensIve are dIscussed to justlfy their selection as 
case studies. Relevant studies are also examined to see how this research 
compliments them. 
2.5.1. Knowledge Management in the Motorsport Engineering Industry 
Motorsport (also known as automobtle racing, autosport or auto racmg) IS 
a sport involving racing automobiles. Motorsport began m France in [895 and is 
now one of the world's most popular spectator sports. There are many categones 
of motorsport, including rallying and the single-seater racing with cars designed 
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specifically for high-speed racmg. Motorsport is centred on modern technology 
from major international car and engme manufactnrers wIth a lot of corpomte 
sponsors and polItIcs mvolved. Formula One is, by any measure, the most 
expensIve sport In the world, with some teams spending in excess of 400 million 
US dollars per year, and has the largest televIsion audIence In sport WIth over 55 
bIllIon viewers every year (FIA 2004b). 
Most of the motorsport events are governed and managed by the 
Federation InternatlOnale de I'AutomobIle (PIA). The PIA World Motor Sport 
CouncIl: 
• Admimsters internatIOnal motorsport; 
• Encourages and implements the adoption of common regulatIOns for aU 
forms of motor sports and senes across the world, and 
• Promotes continuously improvIng safety standards In all forms of motor 
sport (FIA 2004a). 
Motorsport teams must adhere to the techmcal regulatIOns dIctated by the 
World Motor Sport CouncIl. These rules are extensIve and voluminous. Grey 
areas in these rules allow the teams to strive for competitive advantage. It IS 
common that every two or three years there IS a major review of the rules, 
allOWIng the teams to innovate. Speed, reliabIlIty and safety are the main 
objectives. 
The motorsport environment is hIghly competitive. The ultimate goal is 
to improve the performance of the car and win the championship. This should be 
the result of a Joint effort from the dnvers, engmeers and mechamcs In the garage 
and engIneers in the factory. Drivers' knowledge is crucial in the development of 
a winnmg car, as they collaborate in the process of testmg the cars, making 
suggestions for Improving them. In addItIOn, dunng a mce, they are the main 
source of information regardmg the car's performance. They report information 
that is not easily captnred by electromc sensors and theIr expenence and skIll at 
interpreting the performance of the car adds sigmficantly to the competItIve edge 
of the team Most of the relevant knowledge is implIcit and therefore there is a 
need for a high degree of coordInatIOn and trust In the team (Andreu & Sleber 
200 I, p.92). 
Teams try to Improve the car constantly, with development and testing 
contInuing between mces (Table 5). Each year and each mce presents different 
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challenges for the car, the drivers and the engineers. As a result, the cars need to 
have dIfferent components and settings for each race of the season. As driving 
styles may be very different, each car is adjusted to accommodate the driver. 
Anecdotal evidence suggests that there IS an engineering change on average 
every twenty minutes. 
'cOntinuous Development 
Rules Changes, New Technologies, New Processes 
Table 5: Gantl chart or the racing car development 
The continuous development of the car results in the productIon of a 
wealth of data, informatIon and Icnowledge. Along with the numerous designs, 
reports and technical documents, each team and car has a large number of IT 
systems that produce data and informatIon, such as telemetry, control, strategy, 
and fuel systems. The productIon life cycle is relatIvely short. The average life 
cycle for aero parts of the car is four to six weeks only (Figure 2). Working WIth 
such a short life cycle means that Icnowledge IS more than just an asset, to be 
protected and valued; it IS a vital component in a team's key activities, which 
must be identIfied and put to work If ItS value is not to degrade with time (Reay 
2000,p25). 
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Aero Parts ille Cycle I 
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CFD I Manufacturing I 
Racmg WmdTunnel 
t Evaluation Evaluation 1 
Track Test I Manufacturing I Design 
Figure 2: The aerodynamic parts ute cycle 
There are some key needs linked to the application of knowledge in 
motorsport: speed of effective response to change, zero tolerance to failure, 
accurate data captore and immedtate transfer to mformation. a constant need to 
refresh knowledge from information. knowledge replication and knowledge 
security and access to effective innovation (Reay 2000, p.21). 
BeSides continuous research and development, teams try to leam from 
their competitors by observing the cars and replicatmg new ideas, and by 
attracting and hiring staff from other teams. This results in relatively quick staff 
turnover and the loss of valuable knowledge (Henty & Pmch 2002, pp.I46-147 
and p.157). Teams also gain expertise from their suppliers. These include 
suppliers of tyres, fuel and components. The component suppliers make bespoke 
items of the team's design, with a substantial contribution of their own expertise 
(Beck-Burridge & Walton 2000, pp.168-171). 
How KM is practised in the motorsport industry IS not well studied or 
documented, although most teams produce large amounts of knowledge, both 
scientific and procedural. The vety short production cycle with continuous 
improvement and adjustment phases increases the demand for accessible 
knowledge at the right time to the right people. "While FI teams are technology-
based and highly-organised to meet multiple targets, they are also very flexible 
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and people-oriented. In this sense, they are close to the ulhmate knowledge 
organisation" (Reay 2000, p 21) 
Most of the studies regarding KM in the motorsport engmeenng mdustry 
are concerned With the role of knowledge m gammg compehtive advantage, the 
absorption of knowledge (Jenkms & Floyd 1998), or the processes by which 
knowledge IS generated and the ImphcallOns for strategies based on innovatIOn or 
ilUltatlOn (Ienkins 2000). How commumties of practice can help With knowledge 
shanng and knowledge flow (Reay 2000, pp.20-25), and the technology 
partnering and knowledge transfer between supphers and customers in the 
automotive industry (Beecham & Cordey-Hayes 1998, pp.191-205; Ienkins & 
Floyd 2001, pp 945-969, Manotll & Delbndge 2003) are also studied. 
Additionally, a number of studies relate to the use of knowledge aided 
engmeering tools (for example Succa et al. 2000, pp.235-249). There were no 
papers found reportmg studies on knowledge orgamsatlon or metadata practices 
in motorsport. 
2.5.2. Knowledge Management in the Pharmaceutical Industry 
The pharmaceutical industry has a profound Impact on people's health 
and welfare. It is dominated by a small number of very large multinatIOnal 
companies, although it includes natIOnal and mche compames. It is heavily 
research and development based, with compames engagmg m the development 
andlor manufacturing of drugs (Abell & Oxbrow 2001, pp. 203-208). 
Compehtlon is fierce between these compames, each of them aiming to develop 
new medicines and to reduce the time required to do so. The economic and 
operatIOnal demands on the industry are quite extensive With average 
expenditures to put a drug on the market bemg about $1 bllhon American dollars. 
Only one third of drugs that are marketed dehver a poslhve return on mvestment 
(Kankhar 2006). Therefore, compames must continue to improve their research 
and development process m order to reduce cost and the time required to produce 
a drug. 
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The main characteristics of this Industry are the long hfecycle for the 
development of new dugs, the extensive volume of data and information 
produced and the regulatory process for the drugs (FIgure 3). 
The usual drug discovery, development and approvallifecycle spans over 
10 to 12 years. The long life cycle means that employees may leave their position 
or the company before the end of a project, thus the ablhty to retain information 
and knowledge IS very Important for the pharmaceutical companies. It is 
imperative for the compames to store their Information in one central place, 
make It available, and manage It over time With the owners and through version 
control and access control. The background and context of past projects need to 
be kept In the organisatIOnal memory, so that employees can refer back when 
designing new projects. New research or competlttve informatton may bnng new 
opportunities for past projects (Wang 2006, p.209). 
Within the course of developing new drugs, each company produces large 
amounts of data and informatton, which must be aV31lable In a timely manner in 
order to reduce the long hfe cycle (Liebowitz 2000, p.253). In addition to the 
information produced Within, the pharmaceutical companies require extensive 
Information from extemal resources, such as the research hterature, marketIng 
and competitive Information. Contract Research Organisations (CRO) are 
becoming increasingly common. They are academic or non profit laboratones 
that supply part of the drug discovery process to the pharmaceutical compames. 
"In recent years, knowledge in the biological sCience has grown to touch so many 
different disciplines that it is almost impOSSible for a speCific R&D laboratory to 
keep up to date With all thiS complexity" (Cordella 2006, p.8). The knowledge 
and slalls reqUIred are so broad and, simultaneously, so specific that only 
specialised organisations can produce it At the same time the management of 
data, mformation and knowledge produced reqUIres careful conSideration. 
To bnng a new drug to the market, each company must be granted 
permission by a regulatory agency, such as the Medicines and Healthcare 
Products Regulatory Agency ID the UK. To acquire permission, the company 
must maintain extensive informatIOn about the discovery and development of the 
new drug (research data and chnical tnal records) over an extended penod of 
time. These records have to be carefully managed in accordance with strict rules 
governIng electromc information. In order to comply, I e. to be able to prove the 
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authenticity. integrity. and confidentiality of the electronic records. companies 
are bemg dnven toward centralised repositories for managing information to 
ensure consistent, compliant ways of developing and using information across 
the company. 
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Figure 3: The drug development process, adapted from Kankhar 2006 
The above characteristics define the pharmaceutical industty as a 
knowledge-based mdustty. where profitability is based on the ability to create 
and exploit new scientific knowledge (Bierly & Chakrabarti 1999. p.236). The 
competitive advantage lies not only in finding new compounds. but also in the 
ability to effectively shorten the drug development cycle and penetrate the 
market efficiently (Koretz & Lee 1998. p.54; Roberts 1999. pp.655-670). 
There is a number of studies published on the practice of KM in the 
pharmaceutical industty. Some authors focus on more social aspects of KM. such 
as knowledge production (CordeIla 2006). organisatIOnal learning (Pisano 1994. 
pp-85-lOO; Ingelgard et aI. 2002. pp.65-77). knowledge transfer (Schweizer 
2005. pp.315-331) and mnovatton (Roberts 1999. pp.655-670; Styhre 2005. 
pp. 197-205). Braganza and MoIlenkramer (2002. pp.23-33) report the findmgs of 
a case study on a failed KM initiative. They focus on the role of IT and some of 
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the Issues they descnbed were the lack of functionality of the KMS, the lack of 
relevancy of the content and the lack of context of knowledge. All these issues 
are IdentIfied and further studIed in the following chapters. 
2.6. Summary 
This chapter has provided an extensive review of the lIterature and 
presented the current state of KM and KMS Iinkmg them wIth metadata The use 
of metadata In KMS is not well·documented. The number of studIes on the use of 
metadata for the purpose of KM is limIted, especially In the case of the two 
mdustnes under study. Although there IS consensus that metadata can facIlItate 
the use of KMS and provide a better user experience through improved search 
and navIgation functionality, there is not much informatIOn on whIch metadata 
elements orgamsatlons use to descnbe their knowledge documents or how they 
manage theIr metadata. 
Before attempting to address these issues, Chapter Three WIll present the 
research method and the ratIOnale for selectmg the particular method for this 
research. 
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Chapter 3. Methodology 
This chapter presents the methods selected to carry out this research. 
After a critical discussion of the pOSItivist and interpretivlst paradigms, the 
rallonale for selecllng a pragmatic research paradigm is presented. Then, the 
selection of case study as the research method IS Jusllfied and the process of 
selecting organisations as case studies IS outhned. Lastly, the data collection 
tools are presented and the data analysis process is explained. 
3.1. The Qualitative and Quantitative Approaches 
The two malO strands of research philosophy, positivism and 
interpretivism, are founded upon mutually exclusive views of the social world. 
, 
Each strand IS associated with different traditions m social theory and diverse 
research techmques (Neuman 2003, p.70). 
POslllvlsm, broadly defined as the approach of the natural SCiences, IS the 
oldest approach and is widely used. POSltlvism sees "social science as an 
organised method for comb101Og deductive logic with precise empmcal 
observatlons of 10dlvidual behaVIOur in order to discover and confirm a set of 
probablhstic causal laws that can be used to predict general patterns of human 
activity" (Neuman 2003, p.71). POSitiViStS argue for an objective SCience, le. 
science that can produce true explanatory and predictive knowledge of reahty 
that IS not based on values, opimons, attltudes or beliefs. Therefore, they prefer 
precise quantitative data, they seek ngorous, exact measures, and they test 
hypotheses by carefully analys10g numbers from the measures Positivists remam 
detached, neutral, and objective as they measure aspects of social life (Gorman & 
Clayton 2005, p 9). The cntlcism of positivism is that It reduces people to 
numbers and ItS concerns With abstract laws or formulae are not relevant to the 
actual hves of real people (Neuman 2003, pp.70-75). 
In contrast to positiVism's onentatlOn towards exact measures, the 
interpretive approach adopts a practical orientation. InterpretlVlsm IS "the 
65 
Methodology 
systematIc analysis of socially meaningful actIon through the dIrect detaIled 
observatIOn of people in natural settmgs m order to arrive at understandings and 
interpretatIOns of how people create and mamtam their SOCIal worlds" (Neuman 
2003, p.76). Researchers recognise theIr role wlthm the phenomenon under 
mvestlgation and they may follow a nonlinear research plan. They usually 
conduct detaIled examinations of cases that arise m the natural flow of SOCIal lIfe 
and they try to present authentIc interpretatIons that are sensItive to speCIfic 
social-historical contexts. The mterpretlve paradIgm believes that scientIfic 
knowledge is socially constructed and socially sustamed, therefore, Its 
slgmficance and meaning can only be understood wlthm ItS Immediate SOCIal 
context. The study of the SOCIal context produces qualitative data, whIch need to 
be analysed as a text (Neuman 2003, pp.75-80) 
From the above, it is notIceable that quantItatIve data are linked WIth 
positivism and qualItatIVe data are lmked WIth mterpretivism QuantItatIve data 
are often charactensed as "hard data", i.e. data m the form of numbers for precise 
measurement. The quantItatIve approach, in general, tests hypotheses, concepts 
are in the form of dlstmct variables; and measures are systematIcally created 
before data collection and are standardised The analYSIS of quantitatIve data 
proceeds by using statistics and by dIscussing how what the data show relates to 
hypotheses QualItative data, on the other hand, are "soft data", I.e. in the form of 
words, pictures, impressions, or symbols. They give nch mformation about the 
social processes m speCIfic settings. Concepts of the qualitative approach are in 
the form of themes, motIfs and generalIsatIons and the analYSIS of qualitative 
data proceeds by extracting themes from eVIdence and by orgamsmg data to 
present a coherent picture of the phenomenon (Neuman 2003, p.145). 
The two approaches, quantItatIve and qualitative, may have dIfferences in 
the way research is to be deSIgned and conducted, but this does not imply that 
both approaches are mutually exclusive and cannot be used for the same research 
project The term "tnangulation of methods" or "mUltiple strategIes" implies the 
mixing of qualitative and quantItatIve style of research and data. Smce the two 
styles have dIfferent, but complementary, strengths and there is only partIal 
overlap, a study usmg both styles IS more comprehenSIve (Neuman 2003, p.139) 
A pluralist view of the research project dIctates that conSIderation should be 
gIven to the dIfferent dimenSIons of a real situation, to the tasks involved in the 
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dIfferent stages of the research project and to the research context. Based on 
these, a ffilX of methods should be used (Tashakkon & Teddlie 1998, pp.II-I3; 
Mingers 2001, p 256) 
Following the basIc pnnclple of the pragmatic paradIgm, this research 
used dIfferent phIlosophIcal and methodologIcal approaches, whIch were 
considered useful for the specific tasks of the project (Goles & Hlrschheim 2000, 
p 258). Pragmatism was chosen because It philosophically embraces the use of 
mIxed methods and because it presents a very practical and applied research 
phIlosophy (Tashakkon & Teddhe 1998, pp 29-30). Therefore, thIS study used 
both research approaches In parallel, with more emphasIs on the quahtative 
approach. A quahtatlve approach and data were sUItable, because in-depth 
contextual InfonnatlOn was critical in understanding how each organIsation 
orgamses knowledge and why it has developed Its practIce. The pnmary reason 
for adopting a mainly quahtatlve approach was the need for exploratIOn. 
However, the use of some quantitatIve methods could lead to a greater rehab,hty 
of the findmgs The user satisfaction part of the study was conducted using a 
quantitative approach, because thIS allows the collectIon of data from a larger 
population than the qualitative approach. As a result, thIS data reflected more 
accurately the attitude of a larger number of employees towards the KMS and 
metadata. The following sectIons will d,scuss the method used, as well as the 
data collection and analysis techniques. 
3.2. Case Study Research 
Two case stud,es were used to provide the necessary data on the practices 
followed for knowledge organisation and the metadata schemes used for the 
descnptlon of knowledge in two orgamsatlons. The dependence on a single case 
renders it incapable of provldmg a generalising conclUSIOn, which is a frequent 
cnticlsm of case study methodology, whereas, th,S multiple-case deSIgn proVIded 
some indIcatIOn of the posslbihty for generalisatIOn of the findings, smce Yin 
(2003, p 31) suggested that analytic generalisatIOn can occur when two or more 
cases support the same theory. 
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ReplicatIon strategy was followed in both the data collection and 
analysis, to see whether the same patterns would arise. Each case study was 
selected so that It would predIct simIlar results, a literal replication (Yin 2003, 
p 47). Each case study followed an embedded case study design, ID other words, 
included more than one sub-uOlt of analysis, each of which was explored 
indIvidually. The results of these UOlts were then drawn together to create a 
holIstIc perspectIve of the case (Rowley 2002, p.16) 
Case study research was a SUItable method because thIs study was 
exalIUOIng contemporary events, the relevant behavIOUrs could not be 
manipulated and contextual condItIOns were important (Yin 2003, p.13). The aim 
of tlus study was to explore knowledge organisation as it IS being conceived 
currently in orgamsatIons. There was no mtention to alter or to manipulate the 
behaVIOur of the orgamsatlOn on this matter and moreover, contextual conditions 
were important as It IS believed that they determine how knowledge organisation 
is bemg done. It has to be mentioned that the organisation's behaviour was not 
expected to change significantly due to the presence of the researcher. The 
researcher aImed to study the organisation's behaviour as it was and not to 
change it. The Hawthome Effec~ I e the possIbIlIty that mdlVldual's behaviour 
may be altered because they know they are bemg studIed, IS generally an 
important consideratIon (Neuman 2003, p 256). In this study organisations were 
not lIkely to change the way they orgaDlse knowledge dunng theIr partIcIpatIon 
in the study. Rather, changes were lIkely to occur once the researcher's 
recommendations had been Implemented. In addItion, the behaviour of the 
indIvidual employees in terms of knowledge orgamsation was not expected to 
change because it is determined pnmanly by the availabIlIty of the resources as 
well as from the practIces that the organisation adopts. 
Furthermore, a case study proVIded detruled and extensIve data of the 
case. In contrast to surveys, where only a relatIvely small amount of data is 
collected from each case, a case study enabled the collection of large amounts of 
informatIon and across a wide range of dImensIons. In addItIon, the intentIon was 
to study naturally occumng socIal sItuations, instead of created cases, as is 
common in experimental research (Gomm et al. 2000, pp.2-3). 
In case study research, cases may be chosen randomly, although random 
selection is neither necessary nor even preferable (Elsenhardt 2002, p.12). For 
68 
Methodology 
this study It was appropnate to select organisations with specific characteristics, 
instead of usmg random samples. The characteristics chosen included highly 
knowledge-mtenslve orgamsatIons WIth an active KM programme. Both 
organisatIons have in place a systematic way of organismg and stonng theIr 
knowledge assets by creatmg metadata, so that dIrect comparisons were possIble. 
Lastly, for this piece of research the case study method was selected 
because it aimed to explore an area where not much research has been done 
before. Accordmg to Eisenhardt (2002, p 32) this type of research method IS 
partIcularly well-SUIted to new research areas or research areas for whIch existmg 
theory seems madequate. As seen in Chapter Two, the literature review of this 
study has mdlCated that few similar studies have been done before; therefore thIS 
study IS exploratory m ItS nature. Case studIes have been often viewed as a useful 
tool for the prelImmary, exploratory stage of a research project (Rowley 2002, 
p 16) 
To establIsh the qualIty of the case studies, four tests have been used' 
construct validIty, internal validIty, external valIdIty and reliabIlIty (Ym 2003, 
pp.33-39). Construct validIty was facilitated by using multIple sources of 
evidence at the data collectIOn phase. Also, the mformatlOn and knowledge 
managers in both companies reVIewed and approved the case study reports 
Internal valIdIty was faCIlItated at the data analysis phase by trying to bUIld 
explanations. External validIty was achIeved by using replIcatIOn logic m the two 
case studIes. The relIabIlIty of the case studies was addressed at the level of the 
quantItatIve and qualItatIve data, by collecting as reliable data as possible. 
The researcher's role in case studIes is to gam a holIstIC, in other words 
systemic, encompassing, integrated, overvIew of the context under study, its 
logIC arrangements and explICIt and implicit rules (Miles & Hubermann 1994, 
p.6). To achieve this, the data collectIOn methods that were used in both case 
studIes were field VISItS, documentatIOn, questIonnaires and mtervlews These 
methods are commonly used in the case study research design and their 
combination allows for triangulation of the findmgs. They are descnbed In detaIl 
in SectIOn 3.5. 
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3.3. Questionnaire Design Principles 
A review of the literature regarding research methods and, in particular, 
data collection methods was used to make sure that appropnate techmques would 
be used and common mistakes would be avoided in the data collection process. 
On desIgning quesuonnaires and interview schedules, it is interesting to note 
that, during the last decade the majority of authors have fonned a common 
typology of questions and a set of pnnclples on deslgnmg and admmlstenng a 
questionnrure. These pnnclples apply equally on mail, telephone and web 
surveys or mterviews, with each medIUm havmg some unique characteristics and 
requirements. The princIples refer mrunly to the wordmg of questIOns and the 
structure of the questionnaire The types of questIOns and the main principles, as 
dIscussed by Oppenhelm (1992), Moser and Kalton (1992), Fink (1995), 
Weisberg, Krosnick and Bowen (1996), Peterson (2000) and Bourque and 
FIelder (2003) are summansed below: 
• Types of questions: the two baSIC types of questions are open-ended and 
closed-ended. 
Closed-ended questIOns provIde the respondent WIth fixed responses 
from whIch to choose and therefore are easIer to answer and the 
answers are easIer to compare If the responses are graduated to 
measure a contmuous construct, such as an attItude, opmion, 
intentIOn, or preference, the quesUon IS referred to as a monadlc scale 
or rating scale. If the possIble responses are only two, then questIons 
are tenned dichotomous questIOns. 
Open-ended questions perrmt an unlImited number of pOSSIble 
answers and respondents can answer m detaIl and can qualIfy and 
clarify responses. They are used very frequently as follow-up 
questions, to probe for more detaIls or elaborate analysIs, or to seek 
for explanations. 
• Question wordmg: the words used in a quesUon wIll always influence 
how partIcIpants answer the question; therefore, It is very Important to 
pay partIcular attentIOn in the fonnulation of questions. The main points 
to keep in mmd are: 
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Questions should be kept as brief as possible because long questions 
tend to be confusmg 
Questions should be phrased as objectively as possible Biased and 
leadmg questions imply that a certain answer is desired. 
Questions should be as concrete and unambiguous as possible; 
therefore, highly technical words, mfrequently used words, acronyms, 
abbreviations and jargon should be aVOided. Vague quantifiers, such 
as "very", "quite", "much", "most", "often", "several", should also be 
avoided. 
Multlple-choice questions should have answers that are exhaustive 
and mutually exclUSive. The option "other", "not applicable" or I 
don't know" should be mcluded when appropriate. 
Double-barrelled questIOns, i e double questIOns m a single question, 
should be aVOided. 
Double-negative questions should be aVOided because they tend to be 
confusing. 
Presuming questions, i.e. questions that Imply somethlOg about the 
respondent, that, for example, helshe necessarily possesses an oplOlOn 
or knowledge on the subject, or that helshe engages 10 a particular 
acuvity, should be aVOided. 
Questions asking about hypothetical situatIOns should be also 
aVOided 
EmbarrasslOg questions or sensitive questions should be phrased very 
carefully. 
• QuestlOnnrure structure: it is of equal importance to design a short, clear 
questionnaire with attractive layout: 
Questions should be relevant to the research. 
Questions should be organised in a logical order, starting With the 
easiest and proceed With more complex or sensitive questions. 
Demographic questions should be placed at the end of the 
questlOnnrure because many people find them either boring or 
mtruSlve. 
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QuestIOns should be fonnatted consistently, especially in rating 
scales. 
Questionnaire instructIons should clearly mfonn the respondent on 
whether only one or more answers are acceptable and how to navigate 
through the questionnaire. 
3.4. Identification and Selection of Case Studies 
The first questlOnnrure designed for the putpose of thIs research, 
followmg the above stated pnnclples, was used pnmarily to select the 
organisations that were willmg to partIcIpate as subjects m the case studies. It 
included a set of basic questions exploring the current KM practIces of UK-based 
management consultanCIes and their suitabiltty to participate in the next step of 
the research. In the first instance, management consultancIes were selected 
because they are knowledge mtenslve organisatIons that are usually highly 
involved wIth KM and may offer KM consultancy. Their primary activIty is the 
acquisition, creation, packagmg, and applicatIOn of knowledge (Apostolou & 
Mentzas 1999, p 129). As a result, their capacity to compete on the basis of 
accumulattng knowledge IS a defining feature of their industry and therefore they 
conSIder KM to be a core capability for achieving competitive advantage 
(Dunford 2000, pp 295-296). Additionally, the literature on KM presents 
numerous examples from the management consultmg industry (Werr 2003, 
p 881). The obJecttves of the questionnaire were the followmg two: 
• To collect basIC data about the KM practices of management 
consultancIes, and 
• To SOltClt compames' participation in the next step of the research. 
The chOIce of usmg a questionnaire to meet these two objectIves was 
justified with the fact that the quesltonnalre was conSIdered a convement and 
efficient method to present the research to a relatively large number of 
companies and ask for their partiCIpatIOn. The actual quesltonnalre can be found 
in Appendix A and a detailed descnptlOn of the results can be found ID AppendIX 
B. 
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Since none of the respondents of the questIonnaire committed to 
participate further in the research, it was decIded to broaden the scope of the 
research into other industnes. Two of the mdustnes, whIch have provIded 
examples of the successful apphcatlon of KM, are the engineenng and the 
pharmaceutIcal sector. Therefore, the prehminary questionnaIre was distnbuted 
to one company from the motorsport engineering industry and one from the 
pharmaceutIcal that were wtlhng to partIcipate as case studies. 
3.5. Data Collection Methods 
The unique strength of case studIes IS the ablhty to gather and analyse a 
vanety of evidence, such as documents, interviews and observatIons (Ym 2003, 
p.8) Once the orgamsatIons wllhng to partIcipate as case studIes were IdentIfied, 
the followmg data collectIOn techmques were used: field VISItS, questIOnnaIres, 
mtervlews and documentation. The data collection tools focused on 6 main 
tOPICS, whIch reflect the research obJectIvesl : 
I. Metadata scheme (01, 06, 07) 
2 System development (03, 04, 05) 
3. System adnumstration (03, 04) 
4. System use (02, 04) 
5. System evaluatIOn (02, 04) 
6. User attitude (02, 04, 06) 
I Objectives as stated In Chapter One 
1. To Identify and document the metadata elements currently used for the descnpuon of 
content created ID the process of knowledge management 
2 To detenmne the perceIved usefulness of metadata, ID terms of retrieval effiCiency and 
trust towards the system 
3 To cnucally analyse the metadata management strategy of the orgamsattons studied 
4 To investigate the cost·effecttveness of the applIcation of metadata, both human- and 
s ystem-generated 
S. To explore the mteractIon of the data management model and the biblIographiC control 
model of metadata and the potential of the two models ID knowledge management 
practice. 
6 To Identify the elements that may be specific for the descnpuon of knowledge. 
7 To map semanucally the elements Identified for the first objective to Widely known and 
used metadata schemes 
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Each tool addressed different issues under these topics, as appropriate. 
Investigat ing the same topics with di fferent tools helped to triangulate the data 
collected and thus improve validity. The data collection process is shown in 
Figure 4. 
/ '----------' 
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Figure 4: The data collection process 
3.5.1. Field Visits 
When the two organisations agreed to participate as case studies, field 
visits were made in the fi rst instance to meet the information and knowledge 
managers of the two organisations. The init ial visits included a presentation of 
the project by the researcher, gaining of the company's agreement to the 
proposed plan and the development of a tentative time plan for the case studies. 
After the necessary confide ntiali ty agreements were signed, subsequent field 
visits were used to gain familiarity with the companies and their efforts to 
manage knowledge. The KMS were a lso examined, in terms of functionality and 
metadata, and their retrieval efficiency was tested through simple, informal tests. 
These site visits provided the opportunity for direct observation and 
produced extensive field notes, both of an observational and analytical nature. 
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The observational eVIdence was useful in providmg additional infonnation (Yin 
2003, p 93); for example the open plan office environment should be taken into 
account when mscussmg the knowledge sharing practices of the users. The field 
notes include infonnation about the compames, the user groups and the 
development and management of the KMS, the metadata used and the major 
functIOns of the KMS An infonnal evaluatIOn of the KMS, the content found in 
it, the quality of the metadata and the search effiCIency is also included. 
The infonnation and knowledge managers played a key role m the case 
.tudlcs as a whole. In both compames, It was they who agreed for theIr company 
to partIcIpate m the research and who arranged the field visits and the intervIews. 
In partIcular, for the field visits, they provided valuable mfonnation about the 
compames and the KMS through infonnal discussions (Yin 2003, p 90) These 
d,scuss,ons were not recorded but some of the pomts raised were captured in the 
field notes. 
3.5.2. Documentation 
The analysIs of documents relatmg to the KMS was used to corroborate 
and augment the data collected through the field ViSIts, questIOnnaires and 
interviews, as IS commonly done m case study research (Ym 2003, p.87). These 
documents were collected from a number of sources. They mcluded techmcal 
documents on the KMS published by the vendors on their website. Other case 
studIes with organisatIOns usmg the specIfic software were selected from the 
literature. Most slgmficant, though, were the documents provided by the 
informatIOn and knowledge managers of the companies. The documents referred 
to the selectIOn process and busmess case for the KMS, as well as some system 
statistics and other gUIdelines. 
The documents were collected both before the first field visits and during 
the data collection process. Background mformatlOn about the two compames 
was used before vlsitmg them, in order to understand the environment in which 
the compames operate and the likely requirements of the KMS. Relevant 
documents, such as journal and magazme articles, white papers and web pages, 
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were constantly used dunng the two case studIes, in order to learn about the 
companies, the respectIve mdustnes and the kInds of KMS used. 
The benefits of usmg documentatIon in a case study is that documents 
contam exact names, references and detruls of an event and may have broad 
coverage, in tenns of time, events and settings. They should be used though with 
cautIon because they may not be lackIng m bias. They are also unobtrusive, in 
the sense that they are not created as a result of the case study (Ym 2003, pp 85-
88). For the specific cases though, It was qUIte mtruslve to ask for a company's 
documents that mcluded details on the system purchase and evaluatIOn 
Therefore, detaIled mfonnatlOn on purchasing was not asked. 
3.5.3. Questionnaires 
QuestlOnn31reS were dlstnbuted to the employees of the participating 
companies to examine their attItude towards the way knowledge was bemg 
orgamsed, retneved and reused. They addressed Issues related to metadata, such 
as what and how much metadata they perceIved to be useful and whether they 
would be willing to create them. 
The chOIce of using questIOnnaires to collect the users' attitudes towards 
the KMS and the metadata was ju~tlfied WIth the following benefits of using a 
questIonnaire: 
• A questlOnn3lre has low requirements in time and expenses; therefore, it 
provIdes the opportunity to collect data from a larger sample of the 
popUlation. 
• Respondents can complete as many questions of the questionn31re they 
feel appropriate at a tIme SUItable for them. It was very important to take 
into consIderation the tIme constraInts of the target group and allow them 
to provide the data at their own convenience (Neuman 2003, p.289). 
• Respondents are more hkely to proVIde frank answers, when the 
researcher IS not present 
• QuestIOns are predefined and fixed, thus avoiding variation in the 
questlOmng process and interviewer bias. 
The disadvantages of using a questionnaIre were also analysed. 
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• A questionnaire is often completed hasttly and carelessly, resulting 10 
poor data quality. 
• It may generate low response rates. 
• MlsunderstandlOgs cannot be corrected and the wording of the questions 
can have a major effect on the answers (Neuman 2003, p.289). 
3.5.3.1. Questionnaire Design 
The questionnaires were specIfic to each company and were developed 
based on the field notes. The aforementIOned pnnclples of questIOnnaIre desIgn 
10 Section 3 3 guided the design of these questlonnrures, too. In general, the 
respondents' perspective was kept in mind and questions were constructed in 
such a way that respondents would be able to understand the questIons and theIr 
answers would be meaningful (Neuman 2003, p.268). An effort was made to 
keep the questIOnnaIres as short as possible given that the respondents would 
probably not be WIlling to spend much tIme from theIr working day filllOg in the 
questIOnnaIre. 
When writmg the questions, multiple proofreading was necessary to 
ensure that there was no jargon or abbreviatIons, whIch the respondents would 
not understand. A short definition was provided for the term "metadata", to make 
sure that all respondents, lITespective of theIr background, would have a common 
understanding of the term. The questionnaIres IOcluded open-and closed-ended 
questions, whIch followed one another in order to adhere to the logical sequence 
of concepts and to make the questionnaire more pleasant to fill out (Moser & 
Kalton 1979, p.346). A large number of close-ended questIons was m the form of 
Llkert scales. These provided an ordinal-level measure of the user's attitude. 
Seven scale steps were used to increase reliabIlIty. A neutral category 
(Undecided) was used, so that respondents would not be forced to agree or 
disagree WIth statements, for which they did not have strong views or have no 
vIew at all Ftlter and contIngency questions were Included to cover all pOSSIble 
answers about the use of KMS and metadata (Sudman & Bradbum 1983, p.225). 
Double-barrelled questions were avoided and only one concept was mcluded In 
each questIon (Labaw 1980, p. 154). Response categories were mutually 
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exclusive, exhaustive and balanced by offering bipolar opposites where 
necessary (Robson 2002, p 244). None of the questions mcluded m the 
questionnaires were mandatory, respondents could answer only the questIOns 
they preferred. 
3.5.3.2. Questiounaire Content 
Although the two questionnaires were customised to each company, 
effort was made to keep them as similar as possible to allow for the companson 
of the results between the two companies. In both questionnaires, the questions 
were orgamsed in tOpICS and each tOpIC was addressed in a different web page. 
The content was orgamsed as follows: 
• Introduction (information on the research project, the scope of the 
questionnaire and a defimtion of the term "metadata") 
• Use of the KMS (frequency and purpose of use) 
• Information and knowledge seeking preferences (searching, browsmg and 
satisfaction levels) 
• Metadata (slgmficance and creatIOn) 
• Content quality (ThIS set of questIOns, although not directly hnked to the 
research obJectives, was included because, in other research projects, it 
has been reported that users abandon KMS because of the poor quality of 
the content (for example, Desouza and Awazu 2005, p.765) 
Consequently, this factor had to be tested.) 
• Overall user sahsfactlOn 
• Demographic profile of the respondents (These questions were mcluded 
at the end of the questlOnnatre rather than in the begmmng so that they 
would not seem as mtrusive or threatenmg for the respondents). 
The actual questionnaires can be found in Appendix C and Appendix H. 
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3.5.3.3. Questionnaire Administration 
The questionnaires in both case studies needed to be tested and approved 
by the information and knowledge managers In each company. Therr Input was 
very valuable because they clarified details about the company terminology that 
otherwIse mIght be confusing for the respondents. A small number of users was 
used in each company to pIlot the questIOnnaIre before Its dlstnbutlOn, In order to 
predict data collection problems and to improve the survey outcomes (Presser et 
a!. 2004, p.124). The pIlot test provIded useful feedback on some of the questions 
and minor modIfications were made to address the Issues that the users 
mentioned. 
In both case studies, an electronic format for the questIOnnaIre was 
necessary to allow qUIck, cost-effective distribution. For Company A, It allowed 
employees working remotely to have access to It and for Company B, It 
facIlItated the distnbution of It in more than one sIte in more than one country. 
The electronic format also complIed with the company culture in both 
companies, where large volumes of mformatlOn are cIrculated through emaIls. 
By using a web-based questionnaire sent directly to the researcher, users could 
be assured that the informatIOn and knowledge managers would not be Involved 
In the data collection and therefore, they would be able to complete the 
questionmure more honestly. In addItIOn, web questionnaires provide more 
design features, compared to mall questIOnnaires, such as tools to gUIde the 
respondents through the questionnaire or to motIvate them to complete the task 
(Couper et a!. 2001, p.250). SurveyMonkey was the survey software selected 
because It allowed an unlImIted number of surveys and questions, designing the 
questIOns accordmg to the survey's needs, and export of the data to spreadsheets 
for analYSIS. 
3.5.4. Interviews 
Face-to-face, semi-structured interviews were conducted with a small 
number of users in both companies to get more detaIled answers to the questIons 
of the study and to explore, In more depth, some of the issues that emerged 
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through the questlOnnalle The semI-structured mterview was a more suitable 
method to collect nch data on the users' op,mons of the Impact of the KMS on 
managing knowledge and their attItude towards metadata. These mtervlews were 
very important because they allowed the users to report and interpret m thell own 
words their attItude and preferences, provldmg valuable mSlghts into how the 
system was bemg used and on self-perceived Issues. Another advantage of the 
interviewing was that the researcher was able to explore causalIon, m other 
words to enquire why individuals behave in the way they do (Gorman & Clayton 
2005, p.125). 
The mterview schedules for each case were developed after the 
preliminary analYSIS of the questionnaires. The same pnnclples of questIOn 
wordmg, as explamed m 3.3, were followed and effort was made to aVOId leadmg 
or hypothetIcal questIOns The intervIew schedule included mostly open-ended 
questions on the following topics: 
• System use (frequency of use, for whIch purposes, integration m the dally 
tasks) 
• Metadata scheme (which metadata are SIgnIficant for the evaluatIon of a 
knowledge asset, which metadata are missing from the existing scheme, 
what is the Importance of metadata when searchinglevaluatmg a 
knowledge asset) 
• System adnumstrallOn (user participation in addmglupdating the 
resources) 
• User attItude (trust towards the system, retneval effiCIency, user frIendly 
interface, WIllingness to provide metadata, ease of addmglupdatmg a 
knowledge asset, impact of the system on knowledge sharing) 
Copies of the mtervlew schedules can be found in Append,x D and I. 
Furthermore, the managers and the administrators of the KMS were 
mtervlewed to gain mSlght into how the system was developed, why and how 
well It served the organisation's needs. The interview schedule included 
questions on the tOpiCS: 
• System development (strategIc goals and objectives, user needs analysis, 
functIOns offered, modificatIons, customisatlOn, personalisation and 
training) 
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• System admirustratlOn (responslblhty for metadata creatIon, maintenance 
and updates) 
• System use (StatIStICS of usage and mcentlves used) 
• System evaluation (metrics, evaluation processes, results and pay back 
period) 
• Metadata scheme (ratIonale, standards and automated creatIon of 
metadata) 
• KM practices 
Copies of the interview schedules can be found in Appendix E and J. 
Face-to-face, rather than telephone, mtervlews were used because they 
permIt asking the most questions and all types of questions with the respondent 
focused on the interview, compared to telephone intervIews. Semi-structured 
mtervIeWS were preferred because they may mclude open-ended questIOns and, 
although they are founded on an interview schedule, the researcher is able to ask 
addItional questIons accordmg to the intervIewee's answers. Unstructured 
interviews were not optimal because they would not allow the comparison 
between the two cases. Structured interviews were not suitable either for this 
particular study because structured mtervlewmg exposes all the informants to 
exactly the same questions with the aim of controllmg the questIons so that the 
answers can be rehably compared In this study, each group of intervIewees, I.e. 
users of the system, administrators and managers, needed to have a dIfferent set 
of questions adapted to their role in terms of the system. 
In both cases, It was agreed that the intervIews WIth the users should last 
approxImately 30 minutes and the interview WIth the system's manager should 
last I hour and 30 minutes. The informatIon and knowledge managers offered to 
select and contact the mtervlewees, choosmg employees from all departments 
and all levels of KMS use (heavy, adequate, and non-users). Therefore, a 
pUrpOSI ve sample of intervIewees was used in both case studies. 
All mtervlewees were guaranteed confidentIality and were assured that 
their identity, behaviour and comments would not be attrIbuted dIrectly to them. 
The only pIece of personal information that was taken into consideration dUrIng 
the data analysis was the group/department to whIch they belonged to, m order to 
evaluate whether the KMS meets the needs of all groups/departments within the 
two companies. 
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The intervIew schedules for the users were tested on two employees who 
were not selected for the actual interviews with the aim of checking for 
ambIgUIty in the questIons and test the amount of time taken. Appropriate 
modIficatIOns were made accordmg to their comments It was not pOSSIble to test 
the mtervlew schedules for the system's managers. 
All interviews were recorded with the permission of the interviewees. 
The recordmgs, after their transcnptlon, enabled the researcher to have and to be 
able to analyse an exact picture of what the mterviewees have saId, even after 
some tIme had lapsed. 
3.5.5. Limitations on Data Collection 
The case study research method is qUIte comphcated wIth important 
imphcatlons on the role of the researcher, in teons of objectivity and rigour in 
both the data collection and data analysis. Working WIth an outsIde orgamsatlon 
raIses the addlttonal Issues of confidentlahty, pnvacy and pohtlcs. All these 
issues are thoroughly analysed in the last chapter in a process of critical 
reflection. 
ThIs sectIOn focuses speCIfically on the data collection process and on the 
advantages of working with these two organisations, commentmg also on a 
number of minor or major comphcatlOns on the method followed for the research 
project. These mclude Issues of tIme management, sampling possibilities and 
speCIfic data collectIOn methods. 
Data collection may be facilitated by superior asking for employees' 
partIcIpatIon 10 the research. ThIs was qUIte obvIOus m Case Study A, when the 
Head of Business Systems and Knowledge Management asked the engmeers to 
complete the questionnaire and most of them completed the questIOnnaire on the 
same day. In both case stuwes, the mformatton and knowledge managers were 
very helpful in arranging all the interviews 
On the other hand, when collaboratmg WIth an outside organisation, in 
general, a major issue IS time management. The researcher had to schedule the 
actiVItIes on dates that were suitable for the company and wlthm vanous other 
time limItatIons. For example. the mterview with the users m both case studIes 
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had to last only 30 minutes because of their tIght schedule and lImIted 
availabilIty. 
In addition, formal sampling methods were not always possible, thus 
makmg the generalIsation of the findings more difficult to support. In both case 
studies, the intervIewees were selected by the companIes as a matter of 
convemence. Statistically, this may have an Impact on the results of the 
mtervlews, as It can be argued that the sample of interviewees chosen was not 
representative of the entIre population. Also, for Case Study B Judgement 
sampling was used to select 400 out of the approxImately 10,000 users, on the 
basis of them using the system dunng the past month - 300 users had contnbuted 
to the lIbrary and a dIfferent 100 had read documents from the library. In Case 
Study A no sampling methods were required because the whole user population 
was manageable and they were all sent the questionnaIre. 
Lastly, it was the researcher's mtentlon to observe a small number of 
employees while they were usmg the system to retneve knowledge for purposes 
of data triangulation. Neither a camera nor special software that records the 
screen and the keyboard strokes could be used for confidentiality purposes. 
Instead, users were asked to report their thoughts on the effiCIency of the system 
and to cntlcise the results of their query in terms of accuracy, relevancy and 
presentation. This task was not undertaken as an expenment, I e. WIth predefined 
querIes m a secluded envIronment. It was more appropnate to observe the 
partiCIpants in the course of theIr dally tasks in order to get as accurate a picture 
as possible of their actual interaction WIth the system and theIr perception of It 
ThIs observation task was not pOSSIble because there was not enough time to 
conduct the mtervlew and the observation task and m some cases the mterviews 
took place in meeting rooms rather than at the users' desks 
3.6. Data Analysis 
The data collection stage produced a vanety of data, such as field notes, 
documents, questionnaires and interview transcnpts Each was analysed both 
separately and in companson WIth the others. Data analysis is the process of 
bnnging order, structure and meaning to the mass of collected data (Gorman & 
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Clayton 2005, p.206}. FIgure 5 outhnes the data analysis process followed The 
main aim of both data collectIOn and analysIs was to mamtain consistency m the 
treatment of the cases, whIch allowed the findmgs to be reliable and vahd. 
The rehablhty of qualitative data can be secured when, firstly, the 
researcher records consistently the data and, secondly, vahdlty can be supported 
when there are numerous pieces of eVIdence If both of these condItions are met, 
then It could be argued that the findings of!lus study wIll provide an authentic 
and valuable account of the cases (Neuman 2003, pp.184-186). 
The rehablhty of the quantItatIve data was 10creased by conceptuahsing 
the constructs as clearly as poSSIble, by using multiple indIcators of a vanable 
and by using pIlot tests (Neuman 2003, pp.l80-182). 
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3.6.1. Analysis of Quantitative Data 
The quantitative data collected through the questionnaires were analysed 
statistically to find the user satisfaction levels WIth the KMS and the metadata 
Before proceeding to the analysIs of the data, the internal reliabIlity of the 
questionnaires was tested usmg the most common rehablhty coefficient, 
Cronbach's alpha It IS based on the average correlatIOn of Items within a test If 
the items are standardised or on the average covanance among the items, if the 
Items are not standardIsed (Coakes et al. 2006, p.1I6). A value at the level of 
0.70 or hIgher is generally accepted to mdlcate a scale of high reliabIlity (Hmton 
et al. 2004, p 363). 
The data collected were measured at the nommal and ordmal level, thus 
making them categorical data (Elhot & Woodward 2007, p.39). Although in 
some cases Llkert scales are treated as numenc data, in this instance they were 
treated as categorical data because the assumption that the differences between 
any two categones were equal could not be made. Data were descnbed and 
reported as counts, frequencies or percentages of subjects and presented WIth 
frequency tables and cross-tabulatIons. 
The descnptlon of the results was augmented through some ~tatistical 
tests to explore whether there were any relationships in the responses gIven 
between dIfferent groups of respondents. It would be meaningful to explore 
whether partlcular groups, or respondents of certam age or qualifications, have 
dIfferent vIews from others. Also, the length and the frequency of use of the 
KMS have been IdentIfied as variables that can mfluence the searching skills, 
at!ltude towards metadata and KM and the overall level of satIsfaction of the 
respondents. 
The nature of the data, i e data measured by eIther nommal or ordmal 
scales, determined the use of nonparametnc (or dlstnbutlOn-free) methods of 
analYSIS (Slegel & Castellan 1985, p 32-35) Due to the fairly small number of 
responses, some of the categones had to be collapsed so that meanmgful analysIs 
of the data WIth statis!lcal tests was possIble. 
A first set of hypotheses was formulated based on the mdependent 
variables of gender, age, qualifications, years worked m the company and 
location. These were tested to see whether there was any covana!lon in the data 
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referring to the mformatlOn seekIng behaviour and search skills, metadata and the 
respondents' attitudes to the KMS. Younger people are generally more posItIve 
towards the use of new technologies, highly educated people are more lIkely to 
have used similar systems in the past and tend to have better information 
searching SkIlls, and people that have been longer m the company may be more 
resistant to the adoption of new IT systems; all these assumptIOns needed to be 
tested in order to be accepted or rejected in the context of the two case studies. 
These hypotheses were tested by companng the observed frequencies of 
cases for mdependence or relatedness WIth Pearson's Chi-square test. This IS a 
statIstIcal signIficance testmg procedure, used to test the hypothesis that there is 
no relatIOnshIp between the variables in the popUlation and It tests whether the 
observed data justIfy rejectIng this null hypothesis (Weisberg et al. 1996, p.277). 
The signIficance level selected is the well-accepted 0.05 (Bryman & Cramer 
2005, p 210) If a test proves statistically significant, it mdlcates that overall there 
IS a relatIOnshIp between the two variables, which is unlikely to be explained by 
chance factors. 
The reliabIlIty of the Chi-square test depends on a number of 
assumptions. The most important of these IS that the results may not be relIable If 
any cell has an expected frequency of less than I or If 20% or more cells have an 
expected frequency of less than 5. Therefore, the minimum expected frequency 
was reported along with the probabIlIty in order to accept or not the relIabIlIty of 
the results. Due to the small number of responses, many of the tests had a very 
low frequency count, therefore they were not reliable and the hypotheses 
associated with them could not be rejected, nor accepted. For this reason, it IS 
mostly the significant results that were reported. 
A number of correlation tests were also performed to explore possIble 
relationships between the mformatlOn seekIng behaviour of the respondents, theIr 
attItude towards metadata and theIr level of satIsfactIon WIth the KMS. 
Correlation coeffiCIents are the measures of co-relationship between two 
variables. They give an indication of both the strength and the directIon of the 
relatIOnshIp between the vanables. At the ordinal level, the Kendall correlation 
coefficient or Kendall's tau is the most frequently used measure of assocIation 
and it measures covariation (Weisberg et aI., 1996 p.274). Values range from-1 
to I. Kendall's tau-b was selected, mstead of tau-e, because it takes mto account 
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ties. It is also most appropnate when the number of columns and rows IS equal, 
as in this instance (El hot & Woodward 2007, p.149). 
3.6.2. Analysis of Qualitative Data 
Field notes, interview transcripts, documentation as well as the open-
ended questions of the questlOnnrures were analysed With the use of the 
computer-assisted quahtattve data analysIs software Atlas ti, which faCilitated the 
data storage, codmg, retneval and allowed easy compansons and hnktng between 
the data. Th,s software was selected based on availablhty and because It provIdes 
adequate functtonahtles to analyse the volume of data. The advantage of using 
qualitative data analysIs software, instead of a matrix, is that it offers flex,b,hty 
in the codmg stage, so that the user can modify the codes and themes If 
necessary. It also enables the user to run word searches wIthin the data and 
collate all quotes with stnular codmg. Usmg software is, in general, more 
SUItable m exploratory studIes, as this one, because a matnx demands the early 
definition of the themes Although the use of software greatly facihtates the 
qualitatl ve analysis, especially the codmg, the researcher is stili responsible to 
code the data properly and to identify the common topics and themes 
The analysis of quahtatlve data may even occur during the data collection 
stage, as patterns, themes and inslghts take shape (Patton 2002, p 436). Th,s was 
particularly true when the preliminary analysis of the open-ended questIons of 
the questionnaire was used to formulate the mtervlew schedules. 
The analytical process of the quahtatl ve data can be dIVIded in the 
following steps: 
• Data preparatIOn: transcribing mterviews, removing all personal 
information, and allocatmg ID codes. 
• Data management. developing an analytical structure, identlfymg broad 
themes, and refining the code frame. 
• Data descnptlon: affixing codes to speCIfic quotes, notmg reflections and 
other remarks, and sortmg through the data to identify similar phrases, 
patterns, and themes. 
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• Data explanation and interpretation. building generalisations that cover 
the consistencIes dIscerned in the data, seeking for associatIons, 
contradIctions and exceptions, and confrontmg the generalisations and 
relationships wIth the research Itterature (MIles and Huberman 1994, p.8-
9). 
WIth the exception of the first step, all other steps may be repeated as this 
process is not strictly linear but reqUIres contmuous adjustments as the meamng 
of the data becomes clearer. 
More specifically on coding, it IS two SImultaneous activilles. mechanical 
data reduction and analytical categorisation of data into themes. Codes are 
composed of five parts: the label or name of the code, a defimtlOn WIth a malO 
characteristic, a flag description of how to recogmse the code m the data, any 
exclusions or qualifications and an example (Neuman 2003, p.441-445). In VIVO 
codes, i.e. codes that derive from the mtervtewees' terms and language, were 
used in the most part, along with codes constructed for the field notes and the 
documentatIOn In VIVO codes are preferable, as opposed to constructed codes, I e. 
concepts borrowed from the social science Itterature, because they are closer to 
the data and allow a bottom-up approach to the derivation of categories from the 
content of the data (Coffey & Atkmson 1996, p 32). 
Theoretical coding was used to develop theones. It mcluded the processes 
of open, axial and selectIve codmg. Open coding was conducted during the first 
read of the data. Imttal codes are assIgned to condense the mass of data mto 
categories. Line-by-Iine coding, i e. codmg each line of an mtervlew, was used 
because It helps to refram from mputtmg personal mollves or issues to the 
collected data (Charmaz 1995, p 37). A Itst of codes was then created to facllttate 
the identification of main themes. Axial codmg, i e. review and examination of 
the mltlal codes, was then performed to organise the ideas or themes and idenllfy 
"the aXIs of key concepts m analYSIS" (Neuman 2003, p.444) Axial codmg 
facilitates the connection between evidence and concepts by searchmg for causes 
and consequences, conditions and interactions. Last, selective codmg, le. 
scanning through the data and previous codes, contmued the axial codmg at a 
higher level of abstraction. The aim was to give a short descriptive overview of 
the data and to identify speCIfic quotes that Illustrate the case. These quotes were 
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selected to present and JUSlify the theory (Flick 2002, pp. 177-1 83). An example 
of the coding is presented m Table 6. 
Code Dclinition Description Exclusions or Example Label Qualilications 
The effect of Users would Include quotes 'The search Google Googleon like a Google- on any other engme should 
-effect like search web search be easy to use 
enterprise search 
engine en!!ines like Google." 
Table 6: Coding Example 
3.6.3. Cross-case Analysis 
Cross-case analysis was used to analyse the data from the two case 
studIes m conJunclion to test whether the events or processes of each case were 
not wholly idiosyncmtic. The most Important benelit of the multIple case desIgn 
and subsequent cross-case analYSIS IS that It provIdes indications for analytic 
genemlisatlOn, i e. to expand and generalise theories. Data were analysed to 
Idenhfy simllantles and differences to draw conclUSIons that could be applicable 
to other similar settings. Cross-case analYSIS also facilitates the deeper 
understandmg and explanation of the cases. Negative cases, whIch strengthen the 
theory, may emerge (MIles & Huberman 1994, p.173). 
Cross-case analYSIS enabled the companson of the two cases agalOst 
predelined categones, m search of sinularities and dIfferences, or by classlfymg 
the data accordmg to data sources (I.e. questionnaires and interviews). Cross-case 
analysis was also selected because It IS an effectIve method to commumcate the 
findings of two projects with simIlar objectives, such as the applicatIOn of a 
KMS. By analyslOg the context of implementation across projects, it was 
possIble to develop a comparative framework for analYSIS. 
MIles and Huberman (1994, pp.174-177) present two main approaches 
for cross-case analysis; a variable onented approach focusmg on one variable 
and applymg this across all cases, and the case OrIented approach studying one 
case in depth, then examining successive cases to see if the pattern continues to 
emerge. The first approach was followed because there were only two case 
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studies and this fact allowed the in-depth analysis and comparison of each 
vanable across both cases. 
3.7. Summary 
This chapter provIded a bnef analysIs of the research paradigms and 
provided the ratIOnale for selectmg the case study research design as the method 
for this research. The process of selecting case studies was outlined and the 
specific methods for data collectIOn and data analYSIS were presented. 
The following two chapters present the two case studIes in detaIl, they 
provide a thorough description of the KMS used m each company and then the 
results of the data collection process are analysed. Fmdmgs are presented 
followmg a thematIc approach, in whIch a typology of themes IS used to structure 
the presentation (Gorman & Clayton 2005, p.235). 
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Chapter 4: Case Study A 
This chapter descnbes the case study undertaken wIth the collaboratIOn of 
the motorsport engmeenng company. The data collection for case study A was 
conducted m June and July 2006. The highly competitive nature of the business 
meant that a confidentlahty agreement had to be sIgned between the company, 
the researcher and her supervisors. The case study mtended to investigate how 
Wmdows SharePomt ServIces has been implemented in Company A as a KMS 
and how metadata are used wlthm SharePomt. EmphaSIS was put on the users' 
attItudes towards SharePomt and metadata, as their acceptance of and satIsfactIon 
with SharePomt were cntlcal m ItS adoplIon and successful implementatIOn. 
The specIfic objectives were: 
• To IdentIfy the mam uses and the frequency of use of SharePomt. 
• To measure users' satIsfactIOn WIth SharePomt. 
• To mvestigate users' attitude towards metadata. 
• To explore how SharePomt IS managed as a KM tool 
• To explore Company A's metadata management strategy. 
The chapter prOVIdes a short background description of Company A and 
then the description and analYSIS of the data collected It concludes WIth a 
number of observatIons that are further dIscussed and compared with those from 
Company B m Chapter 6. 
4.1. Company A Presentation 
Company A IS a motorsport engineering company WIth a long and 
successful hIstory. It was a SUItable case study because knowledge creatIOn and 
shanng play a sigmficant role in maintaining its competitiveness. Operatmg in 
the highly compelItlve and technological environment of motorsport, Company 
A comprises various engmeering and administrative departments, rangmg from 
VehIcle DeSIgn and Aerodynamics, to Marketing and Paint Shop. FIgure 6 
presents a simplified orgamsalIonal chart of Company A, WIth the Engineering 
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Department highlighted, as this case study focused primarily on how they use 
SharePoint. The development of a new racing car every year and the necessary 
adjustments for each race demand very strict deadlines on research and design. 
Having all pieces of knowledge available in a timely manner is of crucial 
importance. Developing a new car each year also means that a wealth of data, 
infonnation, and knowledge is produced on a daily basis. 
Design 
Labs 
• • El ...... nIcs 
Management 
S"I'Ply Chom 
Figure 6: SlmpUfied organisadonal chart of Company A 
4.2. Documentation 
Documentation related to this case study was collected from a number of 
sources during the data collection phase. Infonnation on the company and the 
user manual and other technical documents on SharePoint published by 
Microsoft on its website were used prior to the field visits to prepare for the first 
meeting with the Head of Business Systems and Knowledge Management. These 
were dIscussed in Sections 2.2.1.1 and 2.5.1. Most sigruficant, though, were the 
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mtemal confidential documents provIded by the Head of Busmess Systems and 
Knowledge Management, refemng to the selectIon process and busmess case for 
SharePomt, as well as some system statistics. The preliminary analysIs of these 
documents was also used to prepare the interview schedules 
The rationale for developmg a KMS m Company A was to increase the 
effiCIency in accessing and shanng of mformation and knowledge. The strategIc 
goals were to improve the qualIty of the information produced, to share It usmg 
the appropriate medIUm and to Implement a document management system m 
order to support it. 
SharePoint had been selected after an examination of SIX software 
packages because It fulfilled all of the company's reqUIrements (search engine, 
ease of pubhshing, e .. e of entering metadata, versIon control, low maintenance 
security, integration with Microsoft Office, customlsation and more) Also, it IS a 
widely used, cost effectIVe package that can be upgraded with the addllIon of 
more apphcalIons. 
The Engineering Department is organised into the groups Design, 
AerodynamICs, Stress Analysis and Materials, Slmulallon, Labs, Race 
Engmeering and Vehicle Electronics (FIgure 6) Each group was responsible for 
the development of its webslte WIth the guidance of the Head of Busmess 
Systems and Knowledge Management, and most teams seemed to perform well 
at thIS task. Some of the other departments of the company had developed 
addlllonal SItes, such as the supply chain and legal department. Accordmg to a 
storage report produced in the end of July 2006, the Design group site was 
SIgnificantly larger in terms of Megabytes used, followed by the sItes of the 
Simulation, Race Engineenng, and Stress Analysis and Matenals sItes. ThIs may 
be explamed by the larger number of deSIgners as well as the large number of 
drawmgs and pictures they store m SharePomt. 
The DeSIgn sIte also receIved the largest number of visits in the first half 
of the 2006, even more than the home page whICh was second ID number of 
VIsits. Next in the rank, the sItes most VISIted were the Race Engineering, Aero 
and Slmulallon sIte. 
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4.3. Field Notes 
A number of site visits were made to become famlhar with the company 
and the KMS, prior to the design of the survey. The prehminary questionnaire 
used for the identificatIOn of the case studies held valuable mformatlOn for the 
preparation of these viSits. The viSits provided a valuable msight mto the 
company and Its KM practices. 
Wmdows SharePoint Services was mstalled in summer 2005 and was 
used mamly by the Engmeering Department of Company A, le. 100 - 150 
employees and it held 10,000 - 99,999 resources, accordmg to their responses m 
the prehnunary questIOnnaire. It IS used mainly as a document management 
system to facilitate information and knowledge shanng. Announcements are used 
to inform users of recent developments. These announcements also create a sense 
of community. No use is made of the collaboration faclhtles It,offers. 
4.3.1. Site Structure and Navigation 
The structure was designed based on the organisatIOnal structure of 
groups, with each group having ItS own site. The mam purpose of having a site 
was to store the group's documents in a document hbrary. SharePoint presented a 
folder structure, which resembled closely the shared file system that was used 
extensively prior to implementmg SharePoint. However, some of the folders of 
SharePomt remamed empty, which created a sense of frustratIOn for the users. 
This structure also led the users to have to use many mouse chcks when 
browsing for content in order to reach the document of interest. Documents were 
normally presented on the screen m lists With the metadata: ''Type'', ''TItle'', 
"DescnptlOn", "Author", and "Date". Users could also apply filters to these lists, 
by selecting, for example, documents submitted by a specific author. 
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4.3.2. Metadata 
The metadata scheme was created by the Head of Busmess Systems and 
Knowledge Management in collaboratIon WIth the users. The scheme included 
metadata that were default in SharePomt, of the descriplIve type, such as ''Title'' 
and "Author", and metadata specIfic to the business, such as "Car Marque". 
Users were responsIble for creating the metadata for each document they 
uploaded in a document lIbrary. A metadata mput form, WIth mandatory and non 
mandatory metadata elements, would appear every time a user uploaded a 
document. Each SIte lIbrary required dIfferent metadata to be mput by the user 
because other metadata elements were more relevant and necessary to partIcular 
groups. For example, all metadata elements defining "Event" were Important for 
the Race Engmeenng group but not as much for the VehIcle Electronics. 
Metadata elements that are created automatically from SharePomt are mostly of 
the admmistratIve type "Author", "Email", "Checked out to", "CreatIOn TIme", 
"Image URL", "Last Modified TIme", "Last Author", "Name", "Picture Height", 
"Picture Width", "Site URL", "Size", "Type" and "URL". Table 7 presents the 
metadata elements used across all document lIbraries. 
Quite often, the metadata provided for each document did not provide 
enough mformatlOn about the document because the user neglected to fill-in all 
the properties in the metadata form. For example, there were quite a few 
mstances where the title and the descnptIon of a document were IdentIcal, as the 
user copied the tItle m the description field to avoid wntmg a new and more 
comprehensive description. Often, photographs were not well descnbed, having a 
generic title, such as "IMG_0633". 
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Publtshing Start Date 
Spotlight 
Table 7: Metadata Elements used Across Document Libraries 
The Itst of possIble values for the metadata element "Document 
Category" was qUIte extensive and particular again for each group, replicating 
some document types across groups, e g. "Lab Test Report", "Report", 
"RIGIDYNO Report" and "Technical Report" (Table 8). 
Table 8: ''Document Category" Values 
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There was not an extensive use of subject metadata. Different groups 
used different subject terms, with some be10g very smular, e g. "Electncal 
General" from Vehicle Electromcs and "Electrical" by Labs Table 9 presents a 
list of possible values the metadata element "Subject". 
CahbratlOn 
Camera Cover Heat Cockpit Crash Damage Shield 
Clutch Dampers Deflector 
Development Studies Electrical Electncal General 
En me ExhaustS stem Floor 
Front Sus oSlOn FrontW1O Fuel S stem 
Harnesses Hoses Hydraulic S stem 
Im act Test Monocoque all System 
Performance Studies Personnel Radiator 
RCS&RearW1O RearLI ht 
Sensors Software 
Sus enslon Sus enslOn General 
Transmlssion Transmission Software 
WheellRim Wheels 
Table 9: Subject Terms across site document libraries 
The ImphcatlOn of hav10g different metadata and subject terms used 
across the site document hbranes was that there was no umfonruty in the 
descriptton of documents. This 1Oconsistency may cause confUSIOn to the users 
when evaluat10g a document and obstacles m the function of the search engine. 
4.3.3. Search Engine 
SharePoint offers a search and an advanced search faCility. The user can 
select which source to search: all sources, the network drive, the people 
directory, or the portal content. Search by type IS also available: by any type, area 
items, areas, document libraries, documents, hsts, people, picture hbranes, 
pictures. Search by date IS also available and user can search for content created 
or modified in a given time period. It includes a number of default options based 
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on metadata, which are really not relevant to the company's needs, such as 
picture heIght. 
Dunng the sIte VlSlts, a number of queries were submitted to the search 
engme, m order to test its efficiency. Creating a simple query and gettmg 
relevant results proved to be dIfficult, especIally when phrases were used as 
quenes. 
4.3.4. Results Presentation 
Each resource is presented with ItS title, author, date, a short descnptton 
(5-10 words), URL and size. More detaIls are available such as creatIon time, last 
modified time, last author, and document category. 
Results are grouped and sorted. The user can group the results by area, 
author (sorted alphabettcally by the first name instead of the surname), date (by 
year but not exact date m the year), none (It does it by relevance in thIS case), sIte 
(it does It by group e g. Aero), size (large >IMB, medlUm>150KB, smal1>30KB, 
tiny<30KB) 
The user can also sort the results by author (agam by the first name), date 
(last modIfied date), relevance, size and title. The criteria that create the 
relevance order are not very clear and frequently the relevance order IS dIfferent 
based on the grouping of the results. 
4.3.5. Personalisation 
Users could personalIse SharePoint to some extent according to theIr 
needs by settmg up alerts for speCIfic content and creating a list of "My lInks" 
WIth documents that are of particular interest to them. 
Most importantly, they could personalIse the appearance of the document 
lIbraries. They could create which metadata would appear with the lIst of 
documents and they could select filters, based on metadata, that would define 
whIch documents are presented on screen. 
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4.4. Questionnaire Results 
Based on the field notes, a questionnaire was designed and dlstnbuted to 
all engineers, who are the main users of the KMS, as well as to other groups of 
occasional users, such as employees in the Manufactunng, Supply Chain and 
Legal departments The total number of recIpIents was manageable, 
approximately 140, so there was no need to select a sample. An electronic format 
was necessary to allow for qUIck, cost-effective distnbutlOn. It was decided that a 
web-based questIOnnaIre tool would be more sUItable, IDstead of using 
SharePoint's facility for surveys, because It would provide the necessary 
anonymity for the respondents. AddItionally, using SharePoint for this 
questIonnaIre might have had some Impact on the data collected smce one of the 
questIons was whether SharePoint IS being used or not. The survey took place on 
the 23 - 27 June 2006. The actual questionnaire can be found in Appendix C. 
A total of 85 responses to the questionnaire were received, correspondmg 
approximately to 65% of the total users. The total number of responses m each 
question fluctuates as none of the questions was mandatory to answer. Most of 
the respondents proVIded theIr demographIc detaIls. SIxty-two of the respondents 
were male and only two were female, as expected because It reflects the gender 
balance of staff. The largest group of respondents (19, 29.2%)' were between 26 
and 30 years old, had an undergraduate degree (27, 422%) and had been 
workmg for the company from 3 to 6 years (32, 49 2%) The largest group of 
respondents work in the Design or the Simulation Group (17, 262%). Table 10 
proVIdes the respondents' background informatIOn in more detatl 
• (number of respondents, percentage of respondents) 
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Demographics Categories No. of Respondents 
Gender Female 
2 
Male 62 
Under 20 0 
20-25 6 
26-30 19 
Age 31-35 
15 
36-40 8 
41-45 11 
46-50 2 
Over 50 4 
NVQ or eqUIvalent 3 
Undergraduate 27 
Qualifications Master's 15 
PhD 9 
Other 12 
Less than I 5 
Years in Company A 1-2 
10 
3-6 32 
More than 7 18 
Aero 11 
Design 17 
Labs 0 
Group Race Engineering 9 Simulation 17 
Stress Analysis & Matenals I 
VehIcle Electronics 5 
Other 6 
Table 10: Demographics of the respondents 
Before proceedmg to the analysis of the data, the mtemal reliabIlIty of the 
questionnaire was tested usmg the most common relIabIlity coefficient, 
Cronbach's alpha. A value at the level of 0 786, that the questIOnnaire produced, 
IS generally accepted to mdlcate a scale of high relIabIlIty (as explained in 
SectIon 3 6.1). Therefore, the questionnaIre was Judged as reliable. 
4.4.1. Description of Responses 
Respondents were asked when they used SharePoint for the first time and 
how often they use it The majonty indIcated that they had used SharePomt for 
more than six months (48, 565%) and that they use it more than once a day (33, 
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38.8%) (Tables 11 and 12). The group that uses SharePoint most frequently is 
Simulation ( 11 , 64.7% of the group uses it more than once a day). followed by 
Aero (5, 41.7%) and Design (5, 3 1.3%). 
:\0. ot Respondents Perccnt 
Over a month ago 9 10.6 
Over three months ago 7 8.2 
Over six months ago 48 56.5 
Over a year ago 2 1 24.7 
Total 85 100 
Table 11 : When did you first use SharePoint? 
:\0. of Rcspond('nts Percent 
More than once a day 33 38.8 
Once a day 11 12.9 
2 - 3 times a week 25 29.4 
Once a week 9 10.6 
Once a month I 1.2 
Rarely 6 7.1 
Never 0 0 
Total 85 100 
Table 12: How often do you use SharePoint? 
Accessing technical documents that are necessary for their work is the 
main reason why respondents use Share Pa int (69). while contributing documents 
to Share Point and using it to search for information or to keep up-to-date with the 
development of the car also received a significant number of responses (Figure 
7). 
o 10 20 30 40 50 60 70 so 
To access docUlrerus • 
I 
To input docwrents .. 
To search for hlormatbn 4' 
I 
To inform myself about cwrelll: deve lopments 31 
--, 
---' 
Other 
Figure 7: For which purposes do you use SharePoint? 
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Other purposes indicated were to access JobShop viewer and the CFD job 
list, to find people in the company, to browse drawings and read technical 
magazines and, finally, to use it as a database for current project work and for 
FlA correspondence. 
SharePoint was considered to be imponant for the daily tasks of 46 (55%) 
of the respondents. It is more important for the Simulation and the Design group 
as stated by 12 (70.6%) and II (68.8%) respectively of the respondents of these 
two groups. Among the reasons stated were again the JobShop viewer and the 
CFD job list, the employee contact details, and the FlA documentation. Quite a 
few of the comments (20) though referred to SharePoint as an easy way to access 
technical documents and share information with their colleagues. 
The information seeking behaviour and satisfaction of the respondents 
were measured wi th a number of statements in Q.6. The larger group of 
respondents agreed that they are comfonable in searching in SharePoint for the 
information or knowledge that they need (23 , 28%) (Figure 8) and that most of 
the time, they manage to find the information that they are looking for (33 , 41 %) 
(Figure 9). Respondents from the Simulation group were more positi ve to these 
two statements, followed by those in the Design and the Aero group. 
6; 8% 3;4% 7;9% 
19; 23% 
a Strongly Agree 
• Agree 
23; 28% 0 Somewhat Agree 
o Undecided 
• Sorrewhat Disagree 
13 Disagree 
• Strongly Disagree 
Figure 8: I am comfortable in searching for the information or knowledge that I 
need. 
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11 Strongly Agree 
• Agree 
33;4 1% 7;9% k,-__ _ o Sorrewhat Agree 
o Undecided 
2 1;26% 
• Sorrewhat Disagree 
11 Disagree 
• Strongly Disagree 
Figure 9: Most of the time, I manage to lind the information that I am looking for. 
Browsing for information is the preferred method for information seeking 
(somewhal agreed 28, 35%) (Figure 10), whereas the search engine at the top 
right corner of SharePoint and the advanced search are less favoured (Figures 11 
- 13). 
9; 12% 0; 0% 6; 8% 
8;23% 
28; 35% 
131 Strong ly Agree 
• Agree 
o Sorrewhal Agree 
o Undecided 
• Sorrewhal Disagree 
11 Disagree 
• Strongly Disagree 
Figure 10: I prefer to browse for information. 
7; 9% 0; 0% 10; 13% 
25; 32% 
I!I Strongly Agree 
• Agree 
15; 19% 0 Sorrewhat Agree 
o Undecided 
• Sorrewhal Disagree 
IiI Disagree 
• Strongly Disagree 
Figure 11: I prefer to use the search engine. 
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9% 
0.0% 
3.4% 
11 Strongly Agree 
• A gree 
o Sorrewhat A gree 
o Undec ided 
• Sorrewhat Disag ree 
m Disagree 
• Strongly Disagree 
Figure 12: I prefer to use the advanced search. 
The majority of responden!s were undecided or disagreed with the 
remainder of the statements referring to information seeking and search engine 
satisfaction. Thirty-five of them (45%) were undecided and 34 (43%) somewhat 
or strongly disagreed with the statement that they fi nd it easy to perform a 
complicated search. Thirty (38%) were undecided and 29 (36%) somewhat or 
strongly disagreed with the statemen! that the search options are easy to use. 
Twenty-nine (36%) were undecided and 30 (38%) somewhat or strongly 
disagreed with the statemen! that they are satisfied with the resul ts they are 
getting form the search engine. Nevertheless, 36 (45%) of the respondents agreed 
or somewhat agreed that they are satisfied with the way results are presented, 
probably because SharePoint gives a number of options for sorting the results of 
the search engine. 
The most significan! metadata tags for searching and evaluating a 
document are "Subject", "Name", "Title", "Description", "Car Marque" and 
"Author", based on the ratings of the three most significant metadata. "Subject" 
received higher rating than the other meladata (27 out of the 55 respondents have 
rated it as the most important), but it is interesting to note that "Subject" is not 
used extensi vely by all Groups. 
The vas t majority of the respondents (53, 93%) did not identify any 
metadata tags that should be added to SharePoint, whereas one suggested that the 
"Test Week Number" would be useful to add. Others have made general 
comments on the kind of metadata that should be used so that the search engine 
would be more efficient: 
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"Some that the search engi ne can recognise. At the moment the 
searching is near impossible ... The search engine is very easi ly 
foo led into returni ng barely matching strings in preference to 
more closely matching ones." 
"Tags should be used to replace fo lders to a large degree - Design 
especially, is highly cluttered with folders, and given the search 
faci lity is so "pants" this makes finding stuff nigh-on impossible. 
If we changed to using a few tags to describe the document, and 
then filtered to create 'pseudo folders' that wou ld be much easier." 
Another respondent identified the problem that almost every group needs 
highly specialised metadata along with the descriptive metadata that each group 
uses, Le. "Title", "Author", ete: 
"This varies dramatically depend ing on the type of documents 
being loaded, just as some of the above are irrelevant to a lot of 
documents, for example. "Car marque", "Event Location" and 
"Event Type" are of no relevance to a component spec." 
The next set of questions referred to uploading docu ments in SharePoint 
and adding the appropriate metadata. 35 out of the 67 respondents (52.2%) have 
up loaded at least one document in SharePoint and the majori ty of them ( 14, 40%) 
uploads documents at least once a week. Out of 47 respondents, 25 (53%) 
strongly or somewhat agreed that it is easy to fi ll -in the metadata fie lds (Figure 
13), although 22 (47%) somewhat or strongly agreed that it is ti me-consuming to 
do so (Figure 14) . Respondents from the Simu lation group were the most 
pos itive about finding it easy to fi ll-in the metadata fie lds, although half of them 
found it time-consuming, but it is mostly respondents from the Aero group that 
find it time-consuming to fill-in the metadata fi elds. Nevenheless, 30 (64%) 
somewhat or strongly agreed that it is imponant to fi ll -in the metadata fields 
(Figure 15). In accordance with the above, it was the Simu lation group that is 
most convinced about the imponance of fi ll ing-in the metadata fie lds. 
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4;9% 
0;0% 4; 9% 
14;29% 
7; 15% 
(J Strong ly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• SO Ill!what Disagree 
a Disagree 
• Strongly Disagree 
Figure 13: I find it easy to fill·in the metadata fields. 
1;2% 6; 13% 
12; 25% 
I!I Strongly Agree 
• Agree 
10; 21 % 0 Sorrewhat Agree 
o Undecided 
• Sotrewhat Disagree 
B Disagree 
• Strongly Disagree 
Figure 14: I find it time-consuming to fill·in the metadata fields. 
6; 13% 
16;34% 
GI Strongly Agree 
• Agree 
8; 17% 0 Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
Il Disagree 
• Strongly Disagree 
Figure 15: I think it is important to fill·in the metadata fields. 
Respondents did not have strong views on the rest of the questions on 
metadata. The majority were undecided as to whether they would prefer someone 
else to fill-in the metadata for them (19. 40%) or to edit the metadata they have 
provided (21. 45%). They were more positive about the automatic creation of 
metadata by SharePoint. with 25 (43%) somewhat or strongly agreeing that they 
would prefer it if SharePoint was to fill·in the metadata fields automatically. 
They did not have very strong views on the subject classification. with 22 (47%) 
being undecided as to whether they would prefer to add their own subject 
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category. They were more positive about using the drop down lists to add subject 
metadata, as 25 (50%) somewhat or strongly agreed with that statement. The 
majority again did not have strong views on whether the subjects in the drop 
down list are satisfactory (22, 47%) or on whether they would like to add more 
subjects in the drop down list (1 8, 41 %). 
One of the most positive findings was that the majority agreed that the 
content found in SharePoint is accurate, up-to-date, reliable and comprehensive 
(Figure 16). 
35 .-----~~~---------------------------------
30 +----
~ 
:i 25+-----
"C 
= 8. 20 +-----
" ~ 
'0 15 +-----
o 
z 10 +----
5 
o 
Strongly 
Agree 
11 Accurate 
Agree Somewhat Undecided Somewhat Disagree Strongly 
Disagree Agree Disagree 
• Reliable o Up-.()-<ia.e o Comprehensive 
Figure 16: The documents found on SharePoint are accurate, up·to--date, reliable 
and comprehensive. 
Respondents were asked next about their attitude towards SharePoint as a 
KMS. Out of the 65 respondents, 39 (6 1 %) agreed or somewhat agreed that they 
are satisfied with the overall efficiency of SharePoint (Figure 17), and 39 (60%) 
stated that SharePoint is their first port of call when they are looking for 
documents and/or information (Figure 18). Respondents from the Design Group 
were the most satisfied with the overall efficiency of SharePoint, even though the 
older file share system was still in place. 
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19;29% 
10; 15% 
11 Strongly Agree 
• Agree 
o Sorrewhat A gree 
o Undecided 
• Somewhat Disagree 
GI Disagree 
• Strongly Disagree 
Figure 17: I am satisfied with the overall efficiency of SharePoint. 
34;21% • Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhal Disagree 
B Disagree 
• Strongly Disagree 
Figure 18: SharePoint is the fist port of call when I am looking for documents 
and/or information. 
Most of the respondents (33, 5 1%) strongly or somewhat agreed that 
SharePoint successfully meets their daily information needs but most importantly 
52 (79%) strongly or somewhat agreed that SharePoinl has improved access to 
technical information (Figure 19). This result is in agreement with the comments 
made in Q.5 as to how important SharePoint is in their daily tasks. 
5% 
3% 
El Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Somewhat Disagree 
E!I Disagree 
• Strongly Disagree 
Figure 19: SharePoint has improved access to technical information. 
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As a resu lt, the larger group of respondents somewhat or strongly agreed 
that by using SharePoint they spend less time looking for documents and 
information (26, 56%), using SharePoint enables them to accomplish tasks more 
quickly (3 1, 47%) and more easily (33,5 1%). Learning to use SharePoint was 
easy for the larger group of respondents (47,70%), partly because SharePoint 's 
navigation and s ite structure is logical and easy to use for 3 1 respondents 
(47 .7%) and SharePoint libraries' fo lder structure is logical and helpfu l when 
looking for documents for 26 (40%). 
Since each group had a different structure in its site library and the larger 
group of the respondents preferred to browse for documents, the search for a 
relationship between the group and their attitude towards navigation and site 
structure was meaningful. Table 13 provides a cross-tabulation of the groups and 
their attitude towards the navigation and site structu re. Aero and Simulation are 
more positive to the statement than the Design or the Race Engi neering group. 
Group* 
Aero 
Design 
Race 
Simulation 
Vehicle 
Electronics 
Other 
Total 
they did not have any counts. 
** I = Strongly Agree; 2 = Agree; 3 = Somewhat Agree; 4 = Undecided; 
5 = Somewhat ' 6 = 7 = 
Table 13: Cross-tabulation of the groups and their attitude towards the navigation 
and site structure 
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Table 14 provides a cross-tabulation of the results to the statement 
"SharePoi nt libraries ' fo lder structures are logical and helpful when looking for 
documents" for each group. Once again, the Aero and the Simulation group 
appeared to be more positive than the other groups. 
Group' 
Aero 
Design 
Race 
Engineering 
Simulation 
Vehicle 
Electronics 
Other 
Total 
• Labs and Stress Ana lysis and Materials are excluded from the table because 
they did nOl have any counts. 
** I = Strongly Agree; 2 = Agree; 3 = Somewhat Agree; 4 = Undecided ; 
5 = Somewhat' . 6 =' . 7 = 
Table 14: Cross-tabulation of the groups and their attitude towards the folders' 
structure 
It is clear that the majority of the respondents had a pos it ive view on 
SharePoint as a KMS . Fifty-four (83%) strongly or somewhat agreed that 
SharePoi nt is a useful tool fo r managing their know ledge resources (Figure 20). 
62 (95%) strongly or somewhat agreed that they generally trust the content found 
in SharePoint, which is in agreement with the results on the accuracy, reliability 
and comprehensiveness of the conte nt in Q. 13 (Figure 2 1). Furthermore, 54 
(8 1%) strongly or somewhat agreed that SharePoint is useful to store knowledge 
resources that are important for their colleagues. 
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14;22% 
30; 
• Strongly Agree 
• Agree 
0% o Sorrewhat Agree 
o Undecided 
3% • SOlTCwhat Disagree 
• Disagree 
• Strongly Disagree 
Figure 20: SharePoint is a useful tool for managing our knowledge resources. 
0% 
0% 
0% 
6% 
• Strongly Agree 
• Agree 
o Sorrewbat Agree 
a Undecided 
• Sorn:what Disagree 
11 Disagree 
• Strongly Disagree 
Figure 21: I generally trust the content found in SharePoint. 
Respondents were also positive about using SharePoint for exchanging 
information and sharing knowledge with their COlleagues (Figures 22-23). This 
result is important as SharePoint may work as a solution to the numerous emai ls 
circulating reports and other documents. Last. SharePoint was thought of as a 
useful place to search for existing information before starting a new project (40. 
6 1 %). This figure is expected to rise with the years. as more content wi ll be 
available through SharePoint and it will acl as lhe deposit of the company' s 
memory. 
27; 41% 
5% 
0% 
3% 
• Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
• Disagree 
• Strongly Disagree 
Figure 22: SharePoiot is useful to exchange information with my colleagues. 
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• Strongly Agree 
• Agree 
0% o Sorrewhal Agree 
o Undecided 
3% • Sorrewhat Disagree 
• Disagree 
• Strongly Disagree 
Figure 23: SharePoint is useful to share knowledge with my colleagues. 
At the end of the questionnaire, there was an open-ended question asking 
for comments on SharePoint and most specifically on areas that could be 
improved. Twenty-seven respondents took the time to write down their views on 
SharePoint. The majority of the comments referred to the user interface, structure 
and navigation in SharePoint (10), the search engine (10), and the speed of 
accessing documents (9). For example: 
"Finding data, either by browsing or searching remains very 
difficult and somewhat 'hit-and-miss' ." 
"When navigating rather than searching it is very difficult to 
guess where things might be hidden and how to get them out." 
"I have often found that the search results are far too vague." 
"The search facility is not easy to use. For instance, trying to find 
where photos from the last Grand Prix are he ld takes me ages 
compared to the old system." 
"Search results need to be more relevant. Given the quality of 
search engines these days (e.g. Google), SharePoint should be 
much, much better and finding the top few results on a particular 
topic." 
"Speed: ideally, it needs to be as quick as browsing a folder on 
my local disk." 
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"1) main problem is that the search tool IS abysmal, which makes 
metadata somewhat irrelevant. 2) Followmg from I) it means I 
generally have to browse for info, which land of defies the point 
of havmg SharePomt. The other problem is that the directory 
structure is counter-intUitive, for mstance with test reports under 
design and test outlines under race and test. 3) Browsing is slow 
(slower than Internet explorer) and not as shck, e g. often have 
problems "going back" on the previous page." 
"Vastly improve the user interface' It's time consunung, slow and 
awkward to use." 
Other areas for improvement identified included the presentation of 
search re;ults, the need for more training, the use by more departments, the need 
for remote access, the inconsistency between the site hbrarles, a need for a 
visible hierarchical structure, the need to migrate older documents to SharePomt, 
grantmg restricted access to partner companies, and using more blogs and 
forums. 
4.4.2. Statistical Tests 
The above descnption of the results was augmented through statistical 
tests, explormg whether there were any relationships m the responses given 
between different groups of respondents. It would be meanmgful to explore 
whether particular groups, or respondents of certam age, qualifications and years 
worked m the company had different views than others. Also, the length and the 
frequency of use of SharePoint have been identified as vanables that can 
influence the searching skills, attitude towards metadata and KM and the overall 
level of satisfactIOn of the respondents. 
Due to the fairly small number of responses, some of the categories 
provided as possible answers had to be collapsed so that meaningful analYSIS of 
the data With statistical tests was poSSible In addition, although It was intended 
to use the mdependent "Group" as one of the bases of comparison, thiS was not 
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possIble, agam because of the small number of responses. "Gender" was not used 
eIther in the analysis, because there were only two female respondents. The small 
number of responses had an ImplIcation on what hypotheses could be tested. 
A first set of hypotheses was formulated based on the independent 
vanables of age, qualIficatIOns and years worked in the company. These were 
tested to see whether there was any correlatIOn in the data referring to the 
information seeking behaVIour and search skIlls, metadata and the respondents' 
attitude to SharePoint as a KMS. Younger people are generally more posItive 
towards the use of new technologIes, hIghly educated people are more lIkely to 
have used simIlar systems in the past and tend to have better mformation 
searchmg skIlls and people that have been longer m the company may be more 
resIstant to the adoption of new IT systems; all these assumptions needed to be 
tested m order to be accepted or rejected in the context of Company A. 
These hypotheses were tested by companng the observed frequencIes of 
cases for Independence or relatedness wIth a Chi-square test. The slgmficance 
level selected was the well-accepted 0 05. Due to the small number of responses, 
many of the tests had a very low frequency count. Therefore, the hypotheses 
associated with them could not be tested. 
4.4.2.1. Tests with the Variables "Age", "Qualifications" and "Years worked 
in Company A". 
Age dId not prove to have an Impact on the respondents' frequency of use 
of SharePoint, but had an impact on whether the user uploaded documents in 
SharePoint or not. From the variables measuring the informatIon seeking 
behaviour and search skIlls, only the satisfaction WIth the search results could be 
tested for significance. The test revealed a statistIcally sigmficant dIfference on 
the satIsfaction With the results users were getting from the search engine 
accordIng to theIr age, X2 (4, N = 65) = 0.039, (p < 0.05). Younger respondents 
tended to be less satisfied WIth the re.ults they were gettIng from the search 
engine (Table \5). 
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I am satisfied with the results I am ~etting from the search engine. 
Agree Undecided DIsagree Total 
20-30 5 5 15 25 
Age 31-40 9 8 6 23 
Over 40 2 9 6 17 
Total 16 22 27 65 
Table IS: Cross-tabulation of age and satisfaction with the search results 
There was a relIable statistical result for a relationship between 
qualificatIOns and satisfactIon with the results of the search engine, X' (2, N = 64) 
= 0.033, (p < 0 05) More highly qualified respondents tend to be less satIsfied 
with the results obtamed from the search engme (Table 16). The tests dId not find 
any slgmficant relationshIp between the qualIficatIOns and the respondents' 
attItude towards metadata. 
Table 16: Cross-tabulation of qualifications and satisfaction with the search results 
The number of years worked m Company A was the final vanable used to 
test whether there are any statistically slgmficant dIfferences between the people 
that are new to the company or not and their attItude towards SharePoint. The 
only two sigmficant relationships found were those related to uploadmg 
documents m SharePomt and spending less tIme to perform their tasks 
4.4.2.2. Tests with other variables 
A number of correlatIons were also performed to explore pOSSIble 
relatIOnshIps between the informatIon seekmg behaviour of the respondents, their 
attitude towards metadata and their level of satisfaction with SharePomt. 
Kendall's tau was used as a measure of association, as explamed in Section 3 6 I. 
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Referring to how long respondents have been USIng SharePoint, and 
therefore being more used to it, there was a sIgmficant correlatIOn that the users 
that have been using It for the most time thought that It was less Important to fill-
in the metadata fields This may be due to the inefficiency of the search engIne. 
There was no significant correlation found between the frequency of use 
of SharePoint and the respondents' Information seelang attitude, WIth the 
exceptIon of the use of the advanced search, with the more frequent users 
prefemng to use the advanced search less (Table 17). There was no sIgmficant 
covanatIOn between the frequency of use and the attitude of the respondents 
towards metadata or their level of satisfactIon WIth SharePomt eIther, In other 
words It IS Irrelevant how frequently respondents use SharePoInt and how 
satIsfied they are with it. 
Frequency of use Advanced search 
Frequency CorrelatIon I -0.188* 
of use Coefficient 
Kendall's N 80 78 
tau b Advanced CorrelatIOn 
·0.188* I 
search Coefficient 
N 78 78 
'CorrelatIOn is SIgnIficant at the 0 05 level (2-taIled). 
Table 17: Correlation oftbe variables "Frequency of use" and "Advanced searcb" 
Respondents who were poSItIve about findIng information and knowledge 
in SharePoInt, (1 e. agreed that they manage to find the documents they need, 
were satisfied WIth the search optIons, the search results and the way they were 
presented), tended to use the search engIne and the advanced search more. They 
also tended to agree that access to information and knowledge has Improved 
through SharePoint and therefore they tended to use less tIme to search for 
documents and they were able to perform theIr tasks more quickly and more 
eaSIly (Tables 18-19). They generally had a positive attitude towards SharePoint 
as a KMS, in the sense that they belIeved that It was useful for managing the 
company's knowledge resources (Table 20). 
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Comfortable Al'CCSS to 
in searching information 
Comfortable Correlation I 0.202" Coefficient in searching N 80 65 
Access Correlation 0.202* I Coefficient 
Kendall's to information N 65 65 
Taub CorrelatIOn 0.399** 0.547*' Less time Coefficient 
N 64 64 
Correlation 0.382** 0.581*' More easily Coefficient 
N 65 65 
'CorrelatlOn IS slgmficant at the 0.05 level (2-ta1led). 
-'Correlatlon is slgmficant at the 0 01 level (2-ta1led). 
Table 18: Correlation of the variables "Comfortable in searching" and "Access to 
infonnation" 
Less time l\Iore easily 
Comfortable Correlation 0.399* 0.382* 
in searchmg CoeffiCient N 64 65 
Access Correlation 0.547* 0.581* CoeffiCient 
Kendall's to informatIOn N 64 65 
taub Correlalion I 0.762" Less time Coefficient 
N 64 64 
Correlation 0.762* I More easily CoeffiCient 
N 64 65 
'CorrelatlOn IS significant at the 0 01 level (2-ta1led). 
Table 19: Correlation of the variables "Less time" and "More easily" 
117 
• 
Case Study A 
Comfortable I\Janaging 
in searching knm' ledge resources 
Comfortable Correlation J 0.283* 
In searching CoeffiCient Kendall's N 80 65 
taub Managmg Correlation 0.283* I knowledge Coefficient 
Resources N 65 65 
'CorrelatlOn IS Significant at the 0.01 level (2-talled). 
Table 20: Correlation or the variables "ConUortable in searching" and "Vserul to 
managing resources" 
It was mteresting to find out that those who uploaded documents more 
frequently, tended to prefer to fill-in the metadata fields themselves, instead of 
someone else filling-m or edltmg the metadata for them. They also tended to 
think that SharePomt was useful to store knowledge resources that were 
Important for their colleagues and that SharePomt was generally a useful tool to 
faCIlitate knowledge shanng in Company A. 
The respondents who were posItive about addmg metadata when 
uploadmg a document 10 SharePoint, i.e. they found it easy to fill-in the metadata 
fields and they beheved that It IS Important to do so, were also positive about the 
use of SharePomt for knowledge sharing. They tended to believe that SharePoint 
was their first port of call when they were searching for documents and that It 
was useful to search 10 SharePomt for ex,.tlng mfonnatlOn before startmg a new 
project. 
Those that found that It is time-consuming to fill-in the metadata fields, 
would prefer, as expected. someone else to fill-m or edit the metadata for them. 
For some of them It was not easy to learn how to use SharePomt, and that may be 
a reason for their reluctance to provide metadata for the documents they were 
uploading. They would also prefer to add their own subjects and believed that 
more subjects were necessary in the drop down hst, smce this was not very 
satisfactory. 
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4.5. Analysis of Interviews 
Twelve face-to-face, semi-structured interviews were conducted to get 
more detaded answers and to explore, m more depth, some of the issues that 
came across through the questIOnnaire. The selDl-structured interview was a 
more suitable method to collect rich data on the users' opinions of the Impact of 
SharePomt on managing knowledge and their attitude towards metadata. The 
interview schedule was developed after the prehminary analysis of the 
questionnaires These interviews covered the tOpICS mentioned m Section 3.5.4 
and were conducted according to the mterview schedule found in Appendix D. 
Another mterview schedule was developed for the Head of BUSiness Systems and 
Knowledge Management as the person responsible for the implementation and 
continuing development of SharePolnt. Her interview was conducted accordmg 
to the mterview schedule found in Appendix E. 
The thirteen interviews were analysed and the mrun themes that came 
from the users' mterviews were their satisfaction With SharePolnt and for which 
purposes they use it, the Site structure, the mefficiency of the search engine, 
metadata, whether SharePoint has facilitated KM and training needs. The 
interview With the mformatlon and knowledge manager covered the topics of 
SharePoint's development, admlmstratlon and evaluatIOn. 
4.5.1. Attitude towards SharePoint 
The majority of the interviewees (9)' were positive about the use of 
SharePoint as a KMS. They generally agreed that SharePomt has improved the 
access to techmcal documentatIOn, information and knowledge. 
"It is generally an improvement on what we had before." 
"I think we can find thmgs more quickly now." 
• Numbers in brackets correspond to the number of mterviewees. 
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"1 can see the potenlial benefits of using It mstead of Wmdows Explorer." 
''The main benefit is that we are able to search for documentation." 
Three mterviewees POSItIvely commented the concept of usmg 
SharePoint as a KMS but suggested that the implementation of it in Company A 
needs improvement. 
''The concept IS good but the Implementation is not great." 
"It IS a great idea, but it fails to deliver." 
There were some complamts (7) about the system being slow m 
comparison to the older shared file system. They mentIOned that it can be slow 
when navlgatmg the folders, when openIng large documents or when users need 
to switch between two screens. 
4.5.2. Use of SharePolnt 
Most of the mtervlewees agreed that SharePomt IS Important to theIr dally 
tasks and use It dally (9). Some of them used SharePoint to access documents 
necessary for their work (6), whereas others used SharePomt only to upload 
documents that were useful for their group (4). 
''The mam use IS mamly to store and retrieve our internal 
documentation withm the team." 
Three interviewees mentioned that they use SharePoint to read only 
documents of their group 
"99% of my usage is just lookmg at our own page." 
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"I get lots of ema"s wIth hnks to SharePoint for results from races 
and tests and th10gs hke that. None of those are relevant to me. 1 
would be wast10g my tIme If I went through all those hnks and 
read them because they don't have anyth10g to do wIth my work 
really." 
It was mentioned that the designers do not use SharePoint very often 
because they are still accessing the desIgn hbrary through the older spreadsheet 
with hyperlinks to the documents, ma10ly due to fanulianty and because they do 
not know whether the documents 10 SharePoint are up-to-date and who mamtains 
them. They use it more to access documents from other groups, such as the Race 
Engmeering. They would use SharePoint more if it replaced the older 
spreadsheet 
Other shared files are also used by some groups of engmeers, such as 
groups of deSIgners or the Stress Analysis and Materials group. One of the 
reasons mentioned was that, in the older shared files, they can access histoncal 
data that are not avaIlable through SharePoint. Another group menttoned that 
they prefer to keep the old file system for large data files because accessing them 
through SharePoint is a bit slow. In addItIon, files hke executables cannot be 
stored m SharePolDt, so they need to be kept in a shared file system. Links can 
be made to SharePoint and it is indexed, so the search WIll also gIve results from 
the file share if reqUIred. 
4.5.3. Site Structure and Navigation 
Most of the site hbraries were created by the Head of Business Systems 
and Knowledge Management wIth the collaboratton of the leaders of each group. 
Almost all of the engmeermg groups asked for a folder type structure very 
similar to the one of the prevIOus file system, so that the transition to the new 
envIronment would be easier. 
Most of the interviewees (6) agreed that It has a relattvely good user 
friendly interface. 
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"It is intmUve, It IS, to me It IS Just like a folder system, so I can 
find my way around, it's alright" 
There were some comments (4) on the large numbers of folders that a 
user may need to navigate m order to reach the one he IS lookmg for. 
"I hke the folder structure but It IS a bit c1unky the way they expand It" 
''The directory structure is dreadful." 
Another thing that may be problematic at times IS that there is great 
inconsistency in the structure of the different libranes. This may be confusing to 
the users when they are searching for documents m hbranes other from their 
own 
"If anybody else wants to look at our stuff I think that the fact that 
It is not consistent between teams IS a bit of a problem." 
"I normally don't need to look at other stuff, but on occasions that 
I have, it is all gomg to be quite confusing because It IS all new; if 
you look at a different page and IS unfamiliar, it is not really 
obvious how to browse and find stuff that you are interested m." 
4.5.4. Searching and Browsing 
Most of the mtervlewees (8) commented on the mefficiency of the search 
engme. The mam problems Identified are the fact that It is not clear, as expected 
for a commercial tool, how It works, and the irrelevance of the results most of the 
time. 
''The big complamt that you will probably hear from most people 
IS the fact that the search Isn't parltcularly good. So, It IS unclear 
what It IS searchmg and also the results that you are getting at the 
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end, the result that you are lookmg for isn't always the thmg that 
comes up on top." 
"I sometimes find myself quite frustrated With the search Itself, 
because it often throws out a lot of things that are not relevant to 
the search." 
"If there IS one thing that could be improved it could a much 
better search." 
"I thmk I would use it more if It was a better search facihty " 
Quite a few users (4) used the filter buttons wlthm folders to find specific 
documents. It was suggested that users tended to browse more than using the 
search engine because they were used to browsing in the older file system The 
quality of browsmg depends on how well users file the documents. 
"Some of them maybe, shouldn't be in there, but It IS basically 
where people choose to file them away." 
4.5.5. Metadata 
Some mterviewees mentioned ''TItle'' and "Name" bemg the most 
significant metadata (7). "Author" (4) and "Document Category" (3) and "Car 
Marque" (3) were also mentioned. The "Last Modified Time" was used heaVily 
by certain users that used SharePoint mostly for version control of documents 
they worked on as a team. 
Most said that they felt it was Important to fill-in the metadata fields (6), 
while others said that they normally filled-in one or two fields and Ignored the 
rest of them (3) 
"I fill in the form the titles, because the title comes up With the 
document when you look through SharePomt." 
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WhIle "Subject" was the most significant metadata tag, according to the 
results of the questIOnnaIre, the intervIewees did not share the same POInt of vIew 
(6) 
"Most of our documents cover the same area, so probably I 
haven't paid as much attention to that as I should do." 
''The subject is very design office onentated." 
"Descnptlon" was one of the fields that interviewees usually paid more 
attentIon to (6). 
"In my mind, descnptlOn and summary should cover everythIng 
you need to cover." 
"I try to fill that in with a reasonably good descnptlOn, so it is 
easy to see the content of the document." 
None of the interviewees identified any metadata that would be useful to 
be added The metadata tag that most IntervIewees (3) found redundant was the 
"Approved/draft" one. 
For some (3) metadata was so Important that they had very strong views 
as to how to create metadata and asked for a set guidelines for all in tenns of 
addmg names or part numbers consistently. 
"I am not sure that the same standard (In filling-in the description) 
is actually used across the board. So, I think that can Influence the 
search. Maybe, rather than just dumpIng a document very quickly, 
we could spend some tIme In fillIng-in as much infonnation as 
possible, and that would help the search, so It IS a bIt down to 
educatIon as well." 
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The Importance of metadata m the search process has raised some 
controversy. Some (4) thought that If metadata were used more that would 
faclhtate the search engme. 
"Because we started using properties properly, it helps us to find 
stuff." 
"Basically we use It as a complete replacement for folder 
structure, so we have to use properties otherwise we've got no 
way to find documents at all." 
"The search faclhty is problemallc because metadata doe'n't get 
used." 
"To then put metadata to back It up so that people can find it in 
the future, It is as Important as writing the conclusion of that 
report. There is no excuse." 
Others (2) Said that they did not spend much time filhng-in the metadata 
fields because the search engine did not work satisfactorily and therefore they 
were not convlDced of the importance of metadata. 
One of the Issues regardmg metadata was that each hbrary could use 
different metadata because some of them were not relevant at all to the needs of 
the speCific users (4). 
"For our particular usage we cut down on, I think, there was a 
default set of properties, and a lot of those were not relevant to us, 
so we got Dd of those and we got our own defined properties" 
In general, though, metadata was regarded as a positive step because it 
provides informatIOn about a document to the user. 
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"Comparing SharePoint to the older system, the older system was 
very poor in the sense that it stored reports on a senal number 
With no reference to the author or the content" 
4.5.6. Knowledge Management and Collaboration 
Most of the mtervlewees agreed (10) that SharePoint had improved 
knowledge sharing and collaboration because It was the most efficient way to 
disseminate, even very large, documents, 
"Even though I am a very small user of It, I recognise that it is 
quite a powerful way for sharing informatIOn," 
"It is a good way of passmg mformatlOn," 
"It has Improved collaboratIOn wlthm the company," 
"It encourages people to share documents " 
"It does faCIlitate communication". 
It helped to collect all documents in one central document library and has 
replaced most of the shared network files, so that users know where to look for 
documents (3), 
''The best part is forcing us the diSCiplIne to put documents in one 
place." 
"It is best for knowledge shanng for the fact that there is a smgle 
platform across the company," 
"It IS one area where we can find all the informatIOn that people 
loaded up Without havmg to search through different dlrectones," 
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Because SharePoint was avatlable to all, documents and knowledge flew 
freely between the various groups In that way, it mcreased vlslbihty between 
groups and made the work of each group known to the others (4). 
"Sharing data across groups has been much Improved." 
"It has improved the vISIbility of our documentation and made 
other departments more aware of what we are domg." 
In contrast to the general comment that SharePoint has improved the 
vlslbihty m the company of what each group does, one group has mentioned that 
It was not always useful to have all the data accessible to all the company. 
It was very helpful that SharePomt was accessible remotely and engmeers 
have access to the team's documents, mformatton and knowledge while they 
were away from the faclhtles for testing or races (2). 
The use of SharePoint mottvated some groups to wnte down more of 
their procedures (2) but a concern was raised (4), that there was sttll a lot of 
information and knowledge circulated and stored m emails. 
"There is a lot of knowledge stored in people's Outlook that IS not 
stored m the mam system." 
Because It was intended to be a central repository of the team's 
documents, information and knowledge, It would be a very helpful resource for 
the new employees joining the team (3) and probably would help to retam 
knowledge from people leavmg the team (I). 
It would help innovatIOn and perhaps the reduction of mistakes because It 
proVided a constant hbrary of the company's documents ID the sense that users 
were able to identify which areas have been mvestigated in the past, With what 
results and which areas can be further mvestigated (I). 
Although SharePomt has discussion tools that can be used for knowledge 
shanng and collaboratton, most users sttll preferred to go and talk to the person 
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that they needed to (5) or send an emaIl, because the company was still a 
relatively small organisation. 
"If I have a question I'd rather get up and walk to the person, I 
usually know, or at least I know which dIrection to hIt in, and 
then when I get the right person I can ask hIm dIrectly." 
Last in terms of collaboration and KM, Company A collaborates WIth a 
number of partners and supphers. In the questIOnnaIre It was suggested that these 
partners should be granted hmlted access to SharePomt because that would 
slgmficantiy help collaboratIon WIthin the partnership. Most of the mtervlewees 
(7) agreed WIth this suggestIon proVIded that content was very carefully managed 
due to the sensitive and confidentIal nature of the informatIOn. 
4.5.7. Training 
A 45 minute presentatlOnlmtroduction was offered to users when they 
first started to use SharePoint. In the presentation, users were asked to fill in the 
metadata fields and were shown an example. No further detaIls on metadata 
were given. 
Most of the mtervlewees (7) said that they would benefit from more 
training on Share Point either because there were mmor thmgs that they were not 
comfortable dOIng or they feel that were not aware of the full capabIlItIes of 
SharePoint 
"I think that perhaps I am not really aware of the full scope of 
SharePoint and what It can actually do, so there are probably lots 
of tlungs that I am nussmg. Perhaps If I have the traming I would 
tlunk oh yeah, I should be doing that as well." 
"I haven't had any proper trammg for SharePoint; I don't see the 
relevance of some of the metadata fields. Maybe if I had a bIgger 
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pIcture of it, I'll thlOk: "I have to fill that m because m the future I 
could do some more wIth it" 
"To gain the true benefit of SharePoint, I thlOk, we need to have 
some traimng, to understand how to use the search functionality." 
One of the main aims of training, accordmg to one of the lOterviewees, 
should be to make engineers more aware of the benefits of uslOg SharePoint, so 
that they would start using it more frequently and more effectively. 
Most of the lOtervlewees (5) would also find beneficial an online Help 
File where they could refer to, possIbly in the form of FAQs and "how to 
guides". 
4.5.8. System Development 
The vision and the strategIc goals that SharePolOt was meant to meet, 
accordmg to the Head of Busmess Systems and Knowledge Management, were' 
• "TransmIt informatIon and knowledge more efficiently, 
• Improve access to information, 
• Target information to the right audience, 
• Capture Important informauon and knowledge to avoid 're-
inventing' , 
• Integrate knowledge management into the core business, to 
become part of 'how we do thmgs"'. 
The pnmary user needs for implementing SharePoint, as they came up m 
a user survey conducted In December 2004, were: 
• "Central reposItory for documents and up-to-date information 
(know where to look for it) 
• A search faclhty to help find documents and thus reduce time 
spent looking for information 
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• Reduce the number of bulk ematls with file attachments." 
For its development a consulting company was initially used to simply 
IDstall the software, customise the look and feel according to the company's 
style, and to wnte a couple of web parts to help navigatIOn All other 
specifications and ImplementatIOn were done by the Head of Busmess Systems 
and Knowledge Management. Users were mtroduced to SharePoint gradually by 
group. 
The main ratIOnale for developmg the metadata scheme was to have some 
basic descriptive metadata that every group would find useful, such as "Author", 
''TItle'', and "DescriptIOn". More metadata were added that were specific to the 
motorsport environment, such as "Event Type", "Event Location", and "Event 
Week". It was then left to the groups to decide which metadata would be relevant 
to their needs. 
4.5.9. System Administration 
Some metadata were produced automatically by SharePomt, such as 
"Author", which was defaulted to the current user. Both models for uploadmg 
IDforrnatlon and addmg metadata to them have been Implemented 10 the 
company: the first is when the actual author/creator of a document uploads it and 
adds the metadata for it. This is the case for most of the site libraries of 
SharePoint. Some users (4) commented that they prefer to add the metadata 
themselves, because they feel they are most knowledgeable and capable of 
assigning the most appropriate metadata. "It is a necessary evtl" or "Part of the 
Job" as some have called It. The automatic production of metadata through 
scripts was also suggested. 
The second model is when one person has the responsibility to (edit and 
approve m some other orgamsatlOns), upload and add metadata to the documents 
that the users are preparing. This model IS followed at the DeSign group site 
library With the DeSign Support Officer havmg the responsibility of 
administering the whole of the site library. The lDlgratlon to SharePoint has 
created more work for the DeSign Support Officer in the sense that she needed to 
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add more metadata to each of the numerous documents she uploaded on the 
system. The implication of that IS that there was some level of consistency as to 
where similar documents are placed wlthm SharePoint and in the quahty of 
metadata. On the other hand, users are not encouraged to contribute to the system 
as much as they would do with the other model. 
SharePoint offers customisation in appearance to a great extent, so that It 
IS customised to the company's colours, company style and needs. There were 
comments (2) though on the hmitations and difficulty of changing and updating 
the appearance of the mdlvldual site hbranes and the hnkmg of files. In general, 
it does not offer great flexibihty ID ItS admmistration. 
4.5.10. System Evaluation 
Prior to this project, there had been no evaluation exercise of Share Point. 
The Head of Busmess Systems and Knowledge Management had informal 
feedback from the users which allowed her to be positive about the busmess 
value of this implementatIOn. Most of the objectives have been met, which were' 
"To improve the visibihty of the reports; the quahty of reports is 
good, the way we search and therefore mcreased access 
information isn't great, it is better than not having anything, so 
there is an improvement, but there IS a lot to be done on that." 
"I thmk that the pay back period would be for us two years, 
simply on time that we don't lose looking for documents. It IS 
very difficult. . You plug it in and you thmk that you save 
everybody 5 mmutes over ... every week... It IS difficult to be 
tangible about it, but [ doubt that we Will regret havmg done It." 
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4.6. Conclusions 
Based on the analysIs of the questIOnnaIres, mterview transcnpts, and 
documents, a number of conclusions can be made in the following topics: the use 
and user attitude towards SharePomt, the content, the metadata used, and whether 
It has facilItated knowledge sharing. Following these conclUSIOns, a number of 
recommendations at the strategic and operatIOnal level were made to Company 
A. They can be found in Appendix F. 
4.6.1. Use of and User Attitnde towards SharePoint 
Windows SharePomt Services was mtroduced in Company A m summer 
2005 and is used mamly by the Engmeenng Department. It was considered to be 
important to the druly tasks of 46 (55%) of the respondents. It was more 
important for the engineers of the Simulation (70 6%) and the DeSIgn group 
(68 8%) The largest site, m terms of number of documents and volume, was that 
of the design office, including documents that could be useful to all engmeers, 
such as trade magazmes and PIA information. 
The mam use of SharePOlnt was to access documents necessary for their 
task (81.2%), to upload documents that were useful for theIr group or the team 
(47.1%), to search for information that It was relevant to their job (48.2%), to 
inform themselves on the current developments of the car (36.5%) and other 
purposes (1O 6%). 
The majority of the participants agreed that SharePomt was very useful 
and they were satIsfied WIth the overall effiCIency of it (60%) It had slgmficantly 
improved access to the team's documents (78%) and, as a resul~ users spend less 
time searching for documents and were able to perform their tasks more quickly 
and mOre eaSIly. Over half of the respondents (52 2%) had uploaded at least one 
document in SharePomt and the majority of them uploaded documents at least 
once a week. It was generally conSIdered a useful tool for managmg their 
knowledge resources (83%). No signIficant dIfferences were found In the users' 
attItude towards SharePoint based on theIr age, qualifications, and years worked 
for the team. 
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The complaints were mostly about to the site desIgn and structure, the 
search engme, and the fact that it could be a slow system 
4.6.2. Content 
One of the critical factors for the success or faIlure of a KMS is the 
qualIty of content It is very positive for Company A that the maJonty of the 
respondents ID the questionnaIre agreed that content was accurate, up-ta-date, 
relIable and comprehensIve and therefore, they trusted It (95%). Some 
IDtervlewees thought that the content ID SharePoint was better than in the 
previous system because they were generally reluctant to upload a document, 
unless the content and structure of It was of the qualIty they felt was appropnate 
to circulate ID the whole Engmeering Department. This IS very posItIve because 
this was one of the targets set for the KMS in the beginning of ItS 
implementatIOn. 
"Somehow SharePomt does seem to be better ordered and It'S 
easier to find stuff there and you only put stuff there that's 
relevant, whereas usmg Just the file system previously you 
dumped all your rubbish there and the Important stuff got lost ID 
all the files." 
The negative effect of this attitude was that, occasionally, engineers dId 
not have the tIme to wnte the full report of something they had been 
investigating and because of that they would not put their notes on SharePolDt, 
because they dId not want to put something of mfenor qualIty. A pOSSIble 
outcome could be that thIS speCIfic IDfonnatlon wIll remain inaccessIble for most 
of the engineers although useful. 
"I may draft a SImple spreadsheet and emall It to my colleagues 
and then it WIll SIt on their hard drive, my hard drive and 
nowhere. To be honest, it should appear on the system But, for 
me to actually issue It as a technical note IS not a very good return 
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of my time, because It wtll take me too long to put It together and 
make it look tidy." 
Blogs could be used to address this issue because they would help to 
capture and search very valuable nuggets of mformation and knowledge that 
never reach the status of a techmcal note or a techmcal report and were send 
mainly through emails and resided m engmeers' Outlook. 
The content in SharePomt was very up-to-date because only the most 
recent documents were uploaded on it One of the charactenstics of knowledge, 
especially in the motorsport industry, is that It has a use-by date. Therefore, a 
retentIOn schedule would have to be drafted to ensure that documents that were 
not useful would be archived. Users would also need to be encouraged to check 
and update their documents, especially the procedures, as appropnate. 
4.6.3. Browsing and Searching 
The structure of SharePoint was based on the organisational structure of 
groups, with each group having Its own site hbrary. Most of the groups had 
selected a folder structure, which closely resembled the older shared file system. 
Most of the respondents in the questIOnnaire agreed that they were 
comfortable in searching for the documents they need (60%) and most of the 
times they succeeded m finding those (73%). Browsing m SharePomt was the 
preferred method for information seeking (76%), whereas the search engme 
(32%) and the advanced search (19%) were less favourable. Most of them said 
that they became famlhar as to where specific documents were and therefore they 
preferred to browse the system in order to access them. 
Nevertheless, SharePomt's structure was criticised by many users, mamly 
because it had numerous folders, many of them being empty, and not always in a 
clear arrangement. In some cases, SharePoint had great depth in navigation, 
without the appropnate navigation aids Mo.t studies concluded that breadth IS 
better than depth for the organisation of content on mtemet based applications 
(Larson & Czerwinski 1998, p 25). A balance should be kept between the 
number of hnks on each page and the number of layers that are required to access 
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documents. A broad, shallow menu archItecture should provide users the most 
efficient and learnable access to resources on an mtranet (Straub & Weinschenk 
2(03). 
Havmg a search engine through SharePoint to search for documents was 
commented on posItIvely but the majonty of users were not sattsfied wIth the 
results they were gettmg from the search engine, even for relatIvely simple 
quenes. Many of them said that they browsed for mformatlon because the search 
engme dId not work satisfactonly, although they would prefer to search rather 
than browse. They also mentIOned that they would use SharePOInt more, if the 
search engme worked better. The quahty of metadata that the search engme had 
to work WIth was not optimum, but the real issue was that It was not known how 
SharePoint's search engme used metadata to execute a query. 
4.6.4. Metadata 
The most significant metadata tags for searchmg and evaluating a 
document were "SubJect", "Name", ''TItle'', "Description", "Car Marque" and 
"Author", based on the ratings of the three most significant metadata. "Subject" 
received higher ratmg than the other metadata (27 out of the 55 respondents 
(49%) rated It as the most important), but it is interesting to note that "Subject" 
was not used extensively by all Groups or named in the intervIews. The use of 
"Name" and "TItle" IS also confusmg because SharePoint creates automatIcally 
as "Name" the file name that the user uploads, which may not always be 
appropnate, and as ''TItle'' the title that the user assigns to the document. 
Besides these baSIC descnptlve metadata, each group needed highly 
spectahsed metadata to descnbe Its documents, such as "Stress Number", and 
"Part number". An advantage of SharePomt IS that It IS very easy for the users to 
create, update and delete documents and create and modIfy their metadata, so 
that each hbrary can have the appropriate metadata. 
The use of a thesaurus or taxonomy would be beneficial both for 
navIgatIOn and searchmg purposes. It would enable users to select correct and 
consistent terminology when descnbmg documents It could be used as a 
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navIgation aid in the fonn of a taxonomy and it would improve the results of 
subject-based quenes. 
In general, and partly because the search engme was not efficient, not all 
users were convinced of the Importance of filhng-m the metadata fields 
consIstently and comprehensively. As a result, the majority of the documents m 
SharePoint were not descnbed properly. TIllS behaviour may not be sigmficant at 
the moment because the number of documents is fairly small and the majority of 
users preferred to browse In the future, though, when the number of documents 
in SharePomt has mcreased slgmficantly and browsmg will not be efficient, thIS 
could be an obstacle in the efficiency of SharePoint. 
4.6.5. Knowledge Management 
Knowledge management, as a systematIc effort, m Company A was stIll 
on Its first steps. The use of SharePomt had been a sigmficant step towards 
knowledge orgamsatIOn and shanng. It had become the central hbrary of the 
team's documentation and subsequently the reposItory of the team's knowledge 
and memory. More effort IS required towards knowledge capture, mainly in the 
fonn of processes. BeSIdes processes, effort IS need m changing the 
organisational culture and explammg the possible benefits of the KM 
programme 
SharePoint has greatly facilitated knowledge sharing and made the work 
and the documentatIOn of the dIfferent groups more viSIble to each other and the 
company. This helped the users to identIfy theIr core competencIes and expertIse; 
collaborate better; and the team to perfonn a knowledge audIt and identify and 
address possIble gaps. Visibility In the deSIgn process of the car may lead to 
better understandIng of the team's processes and functIOns, creates the "bIg 
pIcture" for the mdlviduals and promotes the team spmt. 
The design of SharePomt was based on organisational structure, WIth 
each group having Its own site library and very often members of each group 
were browsmg or searching only for documents m their own group. As a result, 
there were some groups that were quite isolated from the others and knowledge 
did not flow sufficiently The identification and cultivation of groups of people 
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wIth slmtlar work areas beyond the formal groups (communities of practice) 
could be used to address this issue and help 10 knowledge sharing. Working with 
problem-solvlOg communities of practtce is common 10 many teams 10 
motorsport (Reay 2000, p.20) ThIS, of course, demands "lOtegratton across the 
dIfferent dIsciplines of design and specification, production englOeenng, testing 
and race action." SharePoint could be used to facilitate these communities of 
practice by provldlOg a common space for document stonng 10 the form of sIte 
hbrarles and collaboratton tools. 
4.7. Summary 
ThIS chapter presented the analysIs of the data collected in Case Study A 
with the collaboratton of the motorsport englOeenng company. This case study 
served the alms and objectives of this research because It provIded data that: 
• Identtfied and documented the metadata elements currently used for the 
descriptton of content created in the process of KM; 
• Provided indIcatIons of metadata element types that may be useful for the 
descriptton of knowledge; 
• ProvIded insights into the perceIved usefulness of metadata, 10 terms of 
retrieval efficiency and trust towards the system; and 
• Presented the metadata management strategy of Company A. 
The next chapter presents the data collected 10 Case Study B WIth the 
collaboration of the pharmaceutical company. Both case studIes are further 
dIscussed, analysed and compared 10 Chapter 6. 
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Chapter S. Case Study B 
This chapter descnbes the case study undertaken with the collaboration of 
the pharmaceutical company. The data collectIOn for case study B was conducted 
from Apnl to June 2007. The highly competllive nature of the business meant 
that a confidentiality agreement had to be signed between the company, the 
researcher and her supervisors. The case study had the aim to mvestlgate how 
Company B is using the ABC2 library as a KM tool and how metadata are used 
within it Emphasis was put on the users' attitudes towards the ABC and 
metadata, as their acceptance of and satisfactIOn With the ABC were cnlical m ItS 
successful implementation. 
The specific objectives were: 
• To identify the main uses and the frequency of use of the ABC. 
• To measure users' satisfactIOn with the ABC. 
• To mvestlgate users' attitude towards metadata 
• To explore how the ABC is managed as a KMS. 
• To explore Company B's metadata management strategy 
The chapter provides a short background description of Company Band 
then the descnption and analYSIS of the data collected. It concludes With a 
number of observations that will be further discussed and compared With those 
from Company A m Chapter 6. 
5.1. Company B Presentation 
The pharmaceutICal industry IS dommated by a small number of very 
large companies engaged in the development and manufactunng of medicines. 
Competition is fierce between these compames, each of them allning to develop 
new medicines and to reduce the time reqUired to develop them A key factor to 
this industry, related to KM, is the very strong legal requirements for data and 
2 ABC and DEF are mock names that the researcher gave to the KMS to protect the anonynuty of 
the company B ' 
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information management during the R&D phase, so that the~company can apply 
for licences for its medicines. 
Company B was a suitable case study because it IS one of the leadIng 
global pharmaceutIcal compames, strongly engaged in the research, 
development, manufacture and markeung of medICInes. It IS a multinational 
company and ItS broad range of products IS aVaIlable across the world. The 
numerous R&D staff located in dIfferent countries required a robust KMS that 
could accommodate the vast amounts of data, information and knowledge 
produced on a daIly basIS. ThIs content should then be accessible to the 
manufacturing and marketing departments of the company In order to compete 
and excel In sales. FIgure 24 presents a simplified organisational chart of 
CompanyB. 
Management 
~~ ~ 
DIScovery Il Global MarketIng fi 
~ 
--- -
~ ~ 
Global Drug 11 Sales I Development h 
Manufacturing ~ ISMO ] 
- -
~ ~ ~ ~ ~ ~ 
Support US Business n Departments 
~ 
-
-{: IT 1 
-{. - ~ I HR 
-t ' ',Legal .J 
Figure 24: Simplified organisational chart of Company B 
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5.2. Documentation 
Documentation about this case study was collected from a number of 
sources dunng the data collectIOn phase. Infonnatlon on the company was used 
to prepare for the meeting with the mfonnallon and knowledge manager and the 
field visits. Other research articles referring to KM in Company B were also 
consulted to get a hohsllc picture of the KM activities wlthm the company. Most 
of these are discussed in SectIOn 2.5.2. References to others studies cannot be 
provided for reasons of confidentlahty. The prehmmary analysis of all these 
documents was used to prepare the interview schedules. 
Internal documentation was proVided by the ABC team refemng to the 
metadata naming gUidelines that the company has in place. The Naming 
GUidelines included detailed mstructlOns and examples as to how to fill-in the 
"Title" and "Descnpllon" properties and how to name new sub folders m the 
ABC hbrary. Users were asked to keep in mmd when setting lIt1es and document 
descriptions "all possible end-users" and that these metadata were intended for 
display not only in the ABC hbrary where the folder structure was VISible, but 
also in the portal where the only means of navigation and searching was the 
metadata. The malO aim was to faclhtate the browsmg of and relneval of 
documents from both the portal and the ABC. 
5.3. Field Notes 
A number of site VISitS were made, accordmg to the research deSign, to 
become famihar with the company and the KMS, prior to the design of the 
survey. The prelllrunary questIOnnaire used for the identlficallon of the case 
studies held valuable mfonnatlOn for the preparatIOn of these visits. The visits 
proVided a valuable insight into the company and Its KM practices. 
The ABC hbrary IS a knowledge base that was developed in 2000 to 
support the sales and marketmg departments with information related to the 
products. It was based on Documentum software usmg Oracle and has been 
customised heavily according to Company B's needs. Recently, Its scope was 
expanded and It IS bemg used heaVily by R&D as the central document 
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management system for the company. It is part of a 3-fold information sharing 
practIce (FIgure 25): 
• EM C Docurnentum eRooms has been used smce 2005 by project teams 
as web-based collaboratIve workspaces. Users are encouraged to promote 
documents from the eRooms to the ABC hbrary in order to share them 
with the rest of the company. Currently, there IS a large number of 
eRooms, where the users are responsIble for their updatmg and 
maintenance. 
• The ABC library IS one of the mam document hbraries used across the 
company. It IS being used by over 10,000 users around the world. The 
content of the ABC IS m the form of documents (mamly MIcrosoft Office 
and PDF documents) and include. mformauonlknowledge about the 
products of Company B and the process of creating them, and 
competItIve mtellIgence about the products of theIr major competitors. 
• The company portal was developed m 2005. It IS the result of an effort 
to consolidate a large number of intranets that existed in the past. Besides 
company mformatlOn, the portal presents the "R&D Infospaces" and 
"Brand Infospaces" which, to an extent, provide access to documents of 
the ABC hbrary. They are portlets created and maintained automatically 
based on the classification of the documents as they are added to the ABC 
library. Users are strongly encouraged to search and access documents 
through the portal and are asked to go dIrectly to the ABC only to upload 
or create a document, because the mterface of the ABC is not very 
attractIve. 
To aid the functlOmng of these tools, an Oracle database IS used to hold 
the content and an Autonomy search engme is used to retneve It. To facilitate the 
indexing of the documents, WordMap taxonomy management software is used 
WIth the database. eRooms, the ABC and the portal are used for the unregulated 
documents. The regulated documents, i e. the documents that are submitted m 
regulatory agencies to support the drug approval applications, are stored in DEF. 
It IS required that these documents are kept in databases, where access 
restrictions are in place and the version history of documents is closely 
momtored The focus of this research is on the unregulated documents; therefore, 
the use of DEF WIll not be dIscussed in detail. 
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Information Architecture in Company B 
Autonomy.....- Portal 
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Figure 25: Infonnation architecture In Company B 
This strategy and the relevant tools were fairly recent to Company B, at 
the time of the data collection. Different parts of the company had adopted the 
portal and the ABC at different times and some countries' offices still use local 
intranets. The fact that there was the ABC team, a strong infonnation 
management team, behind all these tools that worked to constantly improve them 
was a very positive feature. 
5.3.1. SIte Structure and Navigation 
The ABC's folder sbUcture was based on the organisational sbUcture of 
teams and projects, with each project and product having its own folder. The 
interface IS orgamsed in 3 sections. On the left is displayed the folder structure of 
the ABC, either in full or ''My ABC'. The users can navigate the folders to find 
the appropnate documents or select the appropriate folder to uploadlcreate a 
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document. A number of folders appeared empty because they were created 
automatically based on tOpICS or processes within the parent folder. It was at the 
users' discretion then to populate these folders. Nevertheless, when navIgatmg 
the ABC and browsmg the folders, it was qUite frustrating to hit an empty folder. 
The option to view only selected folders of the ABC using "My ABC" IS very 
useful because the whole folder structure IS qUite extensive. 
On the top-nght sechon IS displayed the list of documents with the 
metadata that the user has selected By default the "Document type", "Title", 
"De;cnption", "EditOrs", "Status", and "ClassificatIOn" are displayed. The full 
metadata of a document can be seen when the user selects the appropnate 
document. 
The bottom-right section includes a number of ophons for changing the 
document status, editing the metadata properties, hnkmg the document With 
others, moving and copying the document, viewing and deleting the document. 
5.3.2. Metadata 
The metadata scheme was created by the ABC team and mcludes basic 
descriptive metadata, such as ''Title'' and "Description", and metadata speCific to 
the busmess, such as "DIseases". 
The users were asked to fill m the metadata form when they were creatmg 
or uploading a document in a specific ABC folder. Thus, they selected the 
locatIOn of the document m the ABC folder structure. Apart from the basic 
metadata, 1 e. 'iltlen , uDescnptlOn", "Echtors", "Owners", "Classification" and 
"Dates", the metadata form is tailored to specific folders and mcludes metadata 
speCific to the functIOns of Company B, such as "Diseases", and "Products". 
Table 21 presents the metadata elements used across the folders of ABC. 
The metadata provided for each document were, m most cases, of good 
quahty With users makmg the effort to select appropnate attributes for the 
properties. It was mainly the "Description" that was bemg neglected, with users 
copymg the ''TItle'' in the "Description" field. 
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Table 21: Metadata Elements Used Across the Folders of ABC 
5.3.3. Search Engine 
The default search box of ABC searches for keywords In the tltle. 
AdditIOnal search boxes search for keywords in the description or people's 
names in the "Contnbuted by", "Editors", and "Item owner". Users can select the 
"ClassificatIOn" or the "Disease" from a drop-down list and the document status 
(draft. In reView, vahd, withdrawn). They can specify the dates that the document 
is valid from and select the primary folder locatlon in the ADC. 
The advanced search button reveals more search boxes, most of which 
produce drop-down lists for the user to choose the deSired values The user can 
form a very specific query by specifying the company's properties. These 
properties refer to speCific functions (e.g. regulatory affrurs, business 
enablement, management & planDlng, chemistry, manufactunng and control), 
geographic regions, drug project operatmg model core processes, research sites, 
therapeutic areas, subjects, topics, actiVities and disciples. Competitor 
informatIon can be searched by company or by product, and promotIonal and 
educatIOnal matenal can be searched by classification, purpose material intended 
for, intended audience, country and project manager. 
The ADC search engme searches only the metadata, contrary to the portal 
search engme, and It may be quite slow to produce results. In general, the search 
interface is heavily structured with many search boxes and drop-down lists for 
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names and classifications Results mclude all documents, With those inaccessible 
to the user due to access nghts bemg inactive, so the user can see all relevant 
documents but may not be in a positIOn to access them. 
5.3.4. Personalisation 
Besides the "My ABC" option for vlewmg and browsing only selected 
folders of the ABC, users can personahse the ABC according to their 
preferences. They can specify how many items are presented per page, whether 
or not to see the withdrawn documents and which column headmgs, I e. 
metadata, are dIsplayed. UTttle", "EdItOrs", "Status", "Infospace", "Valid from", 
"Withdraw Date", "EdIt Date", "ModIfy Date", "Version", "ClassificatIOn", 
"Classification Type", "DIseases", "MeetlOg Start Date", "Description'\ 
"Location", "Is Parent Binder", "Intended for Use in the Following Countnes", 
"Intended Audience", "Purpose Material Intended for", "Release to MC", "Re-
approval Date", "Contributed By", "Checked Out By", "Checked Out Date". 
5.3.5. User Support 
The ABC hbrary is not a very mtUltive system but users benefit from 
extensive support proVided by the ABC team. First of all, users need to register 
to use the ABC library. They can read documents from the portal without 
registering, but m order to be able to upload documents m the hbrary, they need 
to register and have trammg on It 
Company B employs tramers that dehver courses on the Infospaces, 
eRooms and the ABC. They offer a short course lasting one hour and a half 
covenng the tOpiCS of Infospaces, the news sections, the index of topics, key 
links and new documents of the ABC and mostly searching the portal to find 
relevant mformatlon. A longer course lasts two hours and covers all the above 
plus loggmg into ABC and addmg documents on it. Dunng this course, users are 
trained on filling-in the metadata form followmg the Naming GUldehnes. These 
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traming sessions are offered when a new user is registered to use ABC. Refresher 
training is offered upon request to project teams and groups 
These training sessions are available mostly to the UK users. Worldwide 
users do not get training, so they have to rely on the other traming material 
available. This includes the Help guide, a number of traming movies covenng the 
use of Infospaces, eRooms and the ABC, leaflets, awareness sessions on new 
servlces/functtons and the "Office hours" every week, when the tramer logs into 
a web conference environment and the users can ask specific questions. 
The Help gUide is quite extensive but simple to use. It explams the 3-fold 
strategy to information management and includes help on the use of eRooms, the 
portal With the Infospaces and the ABC hbrary. It provides gUidance on using the 
portal search engme, handy hints, good practice information for selected 
documents and busmess processes and case studies 
5.4. Questionnaire Results 
A questLOnnarre was designed and dlstnbuted to a sample of users of the 
ABC hbrary Judgement samphng was used to select 400 out of the 
approximately 10,000 users of the ABC, on the basis of usmg the system dunng 
the past month - 300 users had contributed to the ABC hbrary and a different lOO 
had read documents from the hbrary. An electronic format was necessary to 
allow for quick, cost-effecttve distribution and therefore a web-based 
questtonnalre tool was used. The design of the questions was based on the field 
notes collected dunng two site VISits. The questions were organised in tOpiCS and 
each topic was addressed m a different web page The operational definition of 
the appropriate vanables was validated by the ABC team m order to make sense 
to the users and the questionnatre was pilot tested on 3 users. The questtonnaire 
can be found in AppendiX H 
The survey took place from 21 March to 12 April 2007 and a total of 190 
responses were collected, out of which 175 were usable, correspondmg to 43.7% 
of the sample. The total number of responses m each question fluctuates as none 
of the questions was mandatory to answer. Most of the respondents provided 
their demographic detruls. Thirty-seven of the respondents were male and 117 
146 
Case Study B 
were female. The dominant group of respondents (38, 24.2%)' were over 50 
years old, had an undergraduate degree or no fonnal qualifications (85, 58 6%) 
and are located in the UK (62, 39.2%). The majonty of the respondents work m 
the Global Drug Development team (109, 69.4%) and had been worlang for 
Company B for more than 7 years (95, 60.1 %). Table 22 provides the 
respondents' background infonnation in more detail. 
Demographics Categories No. of Respondents 
Gender Female 117 
Male 37 
Age Under 20 0 
20-25 2 
26-30 \0 
31-35 19 
36-40 36 
41-45 37 
46-50 15 
Over 50 38 
Qualifications Undergradnate 85 
Master's 44 
PhD 16 
Years in Company B Less than 1 8 
1-2 7 
3-6 48 
More than 7 95 
Team Global Drug Development 109 
Discovery 13 
Global Marketmg 23 
US Busmess 3 
ISMO 4 
Other 7 
Country UK 62 
Sweden 57 
USA 33 
Other 6 
Table 22: Demographics of the respondents 
Before proceedmg to the analysis of the data, the mternal reliability of the 
questionnaire was tested usmg the most common rehability coeffiCIent, 
Cronbach's alpha. A value at the level of 0.885, that the questionnaIre produced, 
, (Number of respondents, Percentage of respondents) 
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is generally accepted to indicate a scale of high rehability (as explamed in 
Section 3.6.1). Therefore the questionnaire was judged as reliable. 
It should be also noted that. with the samphng process being judgement 
sampling and most of the respondents located in the UK and Sweden. the results 
should be treated as indications of trends only for the global users of the ABC. 
5.4.1. Description of Responses 
Respondents were asked when they first used the ABC and how often 
they use it in order to find out their famiharity With the system and the frequency 
of use. The larger group of respondents mdicated that they first used the ABC 
over a year ago (128. 73.1%) and that they use It more than once a day (64. 
36.6%) (Tables 23 and 24) The team that used the ABC more frequently IS the 
Global Drug Development (45. 41.3% of the group used It more than once a day) 
followed by Global Marketmg (5. 24%). 
Nu. of R<spondents Percent 
Over a month ago 9 5.3 
Over three months ago \3 7.4 
Over SIX months ago 25 14.3 
Over a year ago 128 73.1 
Total 175 100 
Table 23: When did you first use the ABC? 
No. of Respondents Percent 
More than once a day 64 366 
Once a day 26 149 
2 - 3 hmes a week 46 263 
Once a week 27 15.4 
Once a month 5 2.9 
Rarely 7 4.0 
Total 175 100 
Table 24: How onen do you use the ABC? 
148 
Case Study B 
CreatIng or uploadIng documents was the main reason why respondents 
use the ABC (158). whIle accessing documents that were necessary for their 
work also received a significant number of responses (Figure 26). 
No of Respondents 
o 20 40 60 80 100 120 140 160 180 
To access docurn::nts 
To create/upload h::!c;:=::;::::::;~:::::!:::::t::::~::::=7;:::::J- 58 
docunents ~---
To search for ~=:;::::;::-,~:::l51 
informatIOn ~~ 
To mfonn myself about 1-_4.-_., 
current developrrents --1~ 41 
Other ~ , 'f~ 39 
Figure 26: For which purposes do you use the ABC? 
The other maIn purpose for USIng the ABC was to publIsh documents that 
~hould appear on the portal. which was similar in scope to the optIOn ''To 
createlupload documents that may be useful to my colleagues" In additIon. there 
were 11 references to the review process as a useful feature of the ABC. 
The ABC lIbrary was considered to be important for the datly tasks of 
143 (8\,7%) of the respondents. It was more Important for the Global Drug 
Development team. as stated by 92 (70.8%) of the respondents of that team. 
Among the reasons stated were again the review process. e-approval. and version 
control, accessing agendas, presentations, and meetIngs mInutes, as well as 
accessIng forms. templates and guidelInes. Most of the comments. though. 
referred to the ABC lIbrary as a ~tructured, controlled, secure area to file and 
access documents and share mformatIon With their colleagues, especially across 
teams and marketing companies and With the whole organisation. 
The users were also asked what their preferred optIOn for information 
seeking was. Most of them (85. 49.7%) strongly agreed or agreed that they 
preferred to navigate the folders of the ABC library when they were seeking for 
informatIOn. Other preferred optIOns were to browse the Infospaces (52. 30.4%) 
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and to use the ARC basic search (47. 28%). The least preferred option was to use 
a local search (8 1. 47.9% disagreed with its use) and the Brand Infospace 
advanced search (80. 47.1 % disagreed with its use). Figure 27 and Table 25 
presents the results in more detail. 
SO 
45 
40 
E 35 
• ~ 30 
L5 0: 
'0 20 
.; 
"- IS 
10 
5 
0 
Slroogl, 
A_ A_ 
• Browse Infospaces 
o Brand InlOspace base search 
• ABC base search 
Son'l:wrot Undecned Sonl!what Disagree Stro~ 
Agree Disagree 
• Portnl basic search o Portal advanced search 
• Braid InlOspace advan::ed search . Navigate ABC 
o ABC advanced search • Local search 
Figure 27: Preferred option for information seeking 
37 48 24 18 10 19 15 
18 30 33 28 18 25 17 
22 
Table 25: Preferred option for information seeking 
150 
Case Study B 
In addition, the majority agreed or strongly agreed that they are 
comfortable in searching for the information or knowledge that they need (10 1, 
57.8%) (Figure 28) and that most of the time, they manage to find the 
infonnation that they are looking for (92,52.6%) (Figure 29). 
13; 7% 3; 2% 
12; 
11 Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
IB Disagree 
• Strongly Disagree 
Figure 28: I am comfortable in searching for the information or knowledge that I 
need. 
16: 12; 7% 2; 1% 
11; 6%-~~!II 
a Strong ly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
(J Disagree 
• Strongly Disagree 
Figure 29: Most of the time, I manage to find the information that I am looking for. 
A significant percentage of the respondents found it quite easy to perform 
a complex search (69, 39.4% agreed or somewhat agreed). They also found that 
the search options are very easy to use (70, 4 1.2% agreed or somewhat agreed). 
Most of the respondents were undecided whether it is important to search in the 
fu ll text of the documents (Figure 30) probably because this option was a fairly 
recent introduct ion and only available with the search engine on the [nfospaces. 
151 
Case Study 8 
22· 
• Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Somewhat Disagree 
11 Disagree 
• Strongly Disagree 
Figure 30: It is important for me to search in the full text of the documents. 
Respondents were undecided about the results they were getting from the 
search engines (Figure 31). A number of cross-tabulations were performed to 
examine whether users of a particular search engine were more satisfied with the 
results than others. It was found that users of the ABC basic search and the ABC 
advanced search were more satisfied with the results they were getting from the 
search engine (6 1.9% and 50.8% respectively). The basic and advanced search 
engine in the portal were next with 47% and 44.6% and the basic and advanced 
search engines in the Brand Infospaces were after them with 40% and 35.4% 
respectively. Local search engines received the lowest score. with only 15.6% of 
the users that prefer to use them being satisfied with the results they are getting 
from them. Respondents. in general. were positive about the presentation of the 
results (83. 48.2% agreed or somewhat agreed that they are satisfied with the 
way the results are presented). 
t8; 10% 6; 3% 
36· 22% 
F · . 23: 13% 
~
31 : 18% 25: 14% 
35: 20% 
GI Strongly Agree 
• Agree 
o SOll:l:Whal Agree 
o Undecided 
• Sorrewhat Disagree 
11 Disagree 
• Strongly Disagree 
Figure 31: I am satisfied with the results I am getting from my preferred search 
engine. 
152 
• 
Case Study B 
The most s ignificant metadata tags for searching for a document were 
"Title", "Description", "Primary Location Folder", "Owner" and 
"Class ification", based on the ratings of the most s ignificant metadata. "Tit le" 
received a remarkably higher rating than the other metadata ( 101 out of the 158 
responde nts to the specific ques tion have rated it as the most important), which 
re flects the organisation's practice to focus on this tag through the tra ining 
sessions and the Naming Guidelines. 
The vast majority of the respondents ( 130, 82.3%) did not identify any 
metadata tags that should be added to the ABC, whereas a few asked for the 
addition of keywords, abstracts and ratings (metadata that wou ld indicate the 
relevance and usefulness of the documents and user annotations). Other metadata 
proposed were: compound. owner's contact information, department, brand, 
ori ginal application of the documents, country or region specific, Globa l Study 
Master Fi le Index and IS S/NIS/Phase IV Studies. Users also suggested the 
addition of an indication whether the document is published on the portal and if 
so, in which Infospace(s) and recommended the use of a broader range of 
classifications. 
Others have made general comments on the kind of metadata that s hould 
be used: 
"Being user friendly" 
"Origination (one or more values for each document; could be 
proj ect identifier, s ite identifier, research area, or other trans-
person entity that allows functional grouping of documents and 
... most importantly ... transcends the lifetime of a person's 
association with the business and the document. Relying on 
folder structure for this axis is not sufficient)." 
Comments were also made on the quality of metadata: 
" What is important is that when adding a document into ABC 
a ll these data are filled in properly, especially classification." 
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"Consistent use of a subject taxonomy by all functions using 
ABC," 
The next set of questions referred to uploading documents in the ABC 
and adding the appropriate metadata. 155 of the respondents (95.1 %) have 
uploaded at least one document in the ABC but this was expected as, out of the 
400 recipients of the questionnaire, 300 of them had added at least one document 
in the ABC. The majority of the respondents (75, 49.7%) uploaded documents at 
least once a week. They agreed or strongly agreed that it is easy to fi ll-in the 
metadata fields (86, 55.9%) (Figure 32), although they agreed or strongly agreed 
that it is time-consuming to fi ll -in the metadata form (83, 53.9%) (Figure 33). 
Nevertheless, 14 1 (92%) agreed that it is important to fi ll-in the metadata (Figure 
34). 
t2; 
8;5% '~~",," 
46; 30% 
IJ Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
11 Disagree 
• Strongly Disagree 
Figure 32: I find it easy to fill-in the document properties. 
t8; 12% 6;4% 
14;9% 
5;3% 
28: 18% 
42' 27% 
4t ;27% 
I!I Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
IJ Disagree 
• Strongty Disagree 
Figure 33: I find it time.consuming to fill-in the document properties. 
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3; 2% 
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31 
41;27% 
6945% 
IiI Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhal Disagree 
El Disagree 
• Strongly Disagree 
Figure 34: I think that is important to fill-in the document properties. 
Regarding the creation of metadata, the majority of the respondents were 
quite negative to someone else filling-in the metadata for them (77, 50.3% 
somewhat disagreed, disagreed or strongly disagreed) or to someone else editing 
the metadata they have provided (83, 57.7% somewhat disagreed, disagreed or 
strongly disagreed). They were more positive about the automatic creation of 
metadata by the ABC, with 113 (74.8%) somewhat or strongly agreeing that they 
would prefer it if the ABC was to fill-in the metadata fields automatically. 
The respondents did not have very strong views on the subject 
classification; 68 (44.5%) agreed that they would prefer to have the choice to add 
their own classification, 38 (24.7%) agreed that the classification values were 
satisfactory and 37 (24.2%) were undecided as to whether they would like to add 
more classification values or not. 
One of the most positive findings is that the majority agreed that the 
content found in the ABC was accurate, reliable, up-to-date and comprehensive 
(Figure 35). It has to be noted though that respondents thought that the content 
was not as up-to-date as it was accurate or reliable, wi th 32 (19.7%) somewhat or 
strongly disagreeing with the statement. 
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Figure 35: Tile documents found on the ARC are accurate, reliable, up-ta-date and 
comprehensive. 
Respondents were asked next about their att itude towards the ABC as a 
KMS. Out of the 175 respondents, 107 (67.3%) strongly or somewhat agreed that 
they are satisfied with the overall efficiency of the ABC (Figure 36), and 81 
(51.3%) that the ABC was their first port of call when they were looking for 
documents andlor information (Figure 37), although there were other information 
systems in use, such as the portal and the eRooms. 
51; 33% 
a Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
IB Disagree 
• Strongly Disagree 
Figure 36: I am satisfied with the overall efficiency of the ABC. 
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• Strongly Agree 
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• Agree 
15; 9% 0 Sorrewhal Agree 
o Undecided 
31; 19% • Sorrewhat Disagree 
25; 16% 12;8% 
IJ Disagree 
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26; 
Figure 37: ABC is the first port of call when I am looking for documents andlor 
information. 
Even though ABC has improved access to information, according to 108 
(68.8%) who strongly or somewhat agreed with the statement (Figure 38), 
respondents did not think strongly that by using the ABC they spend less time 
looking for documents and information (76, 48.1 % strongly or somewhat 
agreed), or that by using the ABC they were able to accomplish their tasks more 
quickly (64, 40% strongly or somewhat agreed) and more easily (73, 45.9% 
strongly or somewhat agreed). Nevertheless, respondents felt that learning to use 
the ABC was easy (1 28, 80% strongly or somewhat agreed), partly because the 
ABC' s navigation and structure were logical and easy to use (100, 62.5% 
strongly or somewhat agreed). 
". 
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Figure 38: ABC has improved access to information. 
It is clear that the majority of the respondents had a positive view of the 
ABC as a KMS. One hundred and thirty of the respondents (82.3%) strongly or 
somewhat agreed that the ABC was a useful tool for managing their knowledge 
resources (Figure 39). One hundred and thirty-four (83.8%) strongly or 
somewhat agreed that they generally trusted the content found in the ABC, which 
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was in agreement with the results on the accumcy, reliability and 
comprehensiveness of the content, as shown in Figure 35. 
11 Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disag ree 
&I Disagree 
• Strongly Disagree 
Figure 39: ABC is a userul tool ror managing our knowledge resources. 
Furthermore, 141 (88.7%) strongly or somewhat agreed that the ABC was 
useful to store knowledge resources that were important for their colleagues 
(Figure 40). They were also positive about using ABC for exchanging 
information (128, 80.5%) and sharing knowledge with their colleagues (13 1, 
8 1. 9%) (Figures 41-42). Last, ABC was thought of as a useful place to search for 
existing information before starting a new project (97, 6 1 % strongly or somewhat 
agreed). 
26; 16% 
71;44% 3% 
2% 
44; 28% 
Cl Strongly Agree 
• Agree 
o Sorrewhat Agree 
o Undecided 
• Sorrewhat Disagree 
SI Disagree 
• Strongly Disagree 
Figure 40: ABC is userul to store knowledge resources that important ror my 
colleagues. 
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Figure 41 : ABC is useful to exchange information with my colleagues. 
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Figure 42: ABC is useful 10 share knowledge wilh my colleagues. 
At the end of the questionnaire, there was an open·ended question asking 
for comments on the ABC and most specifically on areas that cou ld be improved. 
One hundred and founeen respondents took the time to write down their views 
on the ABC. A great number of comments referred to the speed of the system (47 
out of 114), as it seems to have a slow response time when searching or browsing 
the library, the folder structure (16), with users asking for more flexibility in 
creating/naming subfolders, and the creation of metadata (14), with users asking 
for a more simple and automated process for adding metadata when 
creating/uploading a document. There were also a number of comments referring 
to the system as not being very user friend ly (12). Users recommended 
improvements for the search engine (9), asking for a more Google.l ike 
experience, and asked for an improved classification list (7), as this is one may 
be quite limited. The 3-fold information path strategy was not very clear to all 
and some asked for more guidance on selecti ng which documents should be 
imponed to the ABC, DEF or the [nfospaces (7). The need for more training was 
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also mentIoned (8) as a means to help explain the 3-fold infonnatlon path and the 
use of the ABC in more detail. Some of the comments were: 
"Speed - It should take less tIme to browse folders and access 
documents." 
"It would be helpful If we could come up with a better, 
organized structure that is consistent." 
'The search engme should be easy to use hke Google. More 
metadata, lIke key words, for the search engine to give decent 
results, sorted mto order of Important/relevance Structure IS 
cumbersome WIth too many layers." 
"Better traInmg m how best to import and categonse 
documentation." 
5.4.2. Statistical Tests 
The above descnption of the results was augmented through some 
statIstIcal tests to explore whether there were any relatIOnships in the responses 
gl ven between dIfferent groups of respondents. It would be meanmgful to 
explore whether particular groups, or respondents of certain gender, age, 
qualifications, years worked in the company and country had dIfferent vIews than 
others Also, the length and the frequency of use of the ABC have been IdentIfied 
as vanables that can influence the searchmg skills, attItude towards metadata and 
KM and the overall level of satisfaclIon of the respondents. 
Due to the faIrly small number of responses, some of the categorIes 
provided as possIble answers had to be collapsed so that meamngful analysis of 
the data WIth stalIstical tests was possIble. In addllIon, although It was Intended 
to use the independent variable ''Team'' as one of the bases of companson, this 
was not possIble, again because of the small number of responses. 
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A first set of hypotheses was fonnulated based on the independent 
variables of gender, age, quahficatlons, years worked in the company and 
country. These were tested to see whether there was any covanation in the data 
refemng to the InfOnnalIOn seeking behaviour and search skIlls, metadata and the 
respondents' attItude to the ABC as a KMS. Younger people are generally more 
positive towards the use of new technologIes, highly quahfied people are more 
hkely to have used sllrular systems in the past and tend to have better infonnation 
searchIng skIlls and people that have been longer in the company may be more 
resIstant to the adoptIon of new IT systems; all these assumptions need to be 
tested In order to be accepted or rejected In the context of Company B 
These hypotheses were tested by companng the observed frequencIes of 
cases for independence or relatedness with a Chi-square test. The slgmficance 
level selected was the well-accepted 0 05. Due to the small number of responses, 
many of the tests had a very low frequency count Therefore, the hypotheses 
assocIated WIth them could not be tested. 
5.4.2.1. Tests with the variables "Gender", "Age", Qnalifications", "Years 
worked in Company B" and "Location" 
Gender dId not prove to have an impact on the respondents' frequency of 
use of the ABC and their preferred method for mfonnatlOn seeking, but had an 
impact on the creatIon of metadata The test revealed a statistically SIgnificant 
dIfference on the ease of filling-in the document propertIes according to their 
gender, X2 (2, N = 146) = 0004, (p < 005). Women in Company B seemed to 
find it easier to create metadata than men (Table 26). 
I find it easy to fill-in the document properties. 
Agree UndeCided Disagree Total 
G d I Female 91 6 14 III 
en er I Male 20 2 13 35 
Total 111 8 27 146 
Table 26: Cross-tabulation oC gender and ease in filling-in the document properties 
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There were no significant relationships regardmg the age of respondents, 
however, more highly qualified users preferred someone else to add andledlt the 
metadata for them. The test revealed a statistically slgmficant difference on their 
preference for someone else to addledit the metadata for them accordmg to their 
quahficatlons, X2 (2, N = 136) = 0 003, (p < 0.05) (Table 27). This may be due to 
the fact that some senior knowledge workers may ask their administrator to 
upload the knowledge objects on the KMS and create the metadata. 
Table 27: Cross-tabulation of qualifications and preference for someone else filling-
in the document properties 
In terms of how many years a user has been workmg for the company, 
employees longer m the company tended to perform their tasks more easily and 
more quickly by usmg the KMS, probably because they are more expenenced m 
using it (Tables 28-29). The test revealed a statistically sigmficant difference on 
performing tasks more quickly, X2 (4, N = 158) = 0.023, (p < 0.05) and more 
easily, X2 (4, N= 157) = 0001, (p < 0 05). 
Table 28: Cross-tabulation of years worked in Company B and accomplishing iasks 
more quickly 
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Table 29: Cross-tabulation of years worked in Company B and accomplishing tasks 
more easily 
The tests for the Impact of the team that the respondents work for or their 
location did not provIde any rehable results. Therefore no suggestIons can be 
made on dIfferences in the attitude of the respondents based on the team they are 
working for or the country they are located 
5.4.2.2. Tests with Other Variables 
A number of correlations were also performed to explore pOSSIble 
relationships between the mformatlOn seeking behaviour of the respondents, their 
attItude towards metadata and their level of satisfactIOn WIth SharePoint. 
KendaII's tau was used as a measure of associatIOn, as explained m SectIon 3 6.1. 
These tests did not provide more insight mto the preferred search optIOns 
of the users. There were a number of SIgnificant correlatIOns between the users 
that were comfortable in searchmg for the information they need or were 
satIsfied WIth the search results and those that stated that they prefer to browse 
the Infospaces or ABC or search using the baSIC or advanced search engme of the 
Infospaces and the ABC (Tables 30-31). 
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Browse N,nigate ABC Comforta-
Infospaces ABC Advanced ble 
searching 
Browse Correlation 1.000 -.160" -.102 
Infospaces Coefficient 
N 171 168 166 
Navigate CorrelatIOn -.160** 1.000 .318" 
Coefficient 
Kendall's ABC N 168 171 168 
tau_b 
ABC Correlatlon -.102 .318" 1.000 
Advanced Coefficient 
N 166 168 169 
Comfortable Correlation .139' .249" .193" CoeffiCient 
searching 
N 171 171 169 
". Correlatlon IS slgmficant at the 0 0 I level (2-tatled). 
'. Correlation IS slgmficant at the 0.05 level (2-talled). 
Table 30: Correlation oCthe variables "Comfortable in searcbing" and "Browse 
InCospaces", "Navigate ABC" and "ABC Advanced Search" 
Satisfied Navigate ABC \\ith Basic 
results ABC Basic 
Satisfied CorrelatIOn 1.000 .218" .203" .233" With CoeffiCient 
results N 174 170 167 166 
Navigate Correlation .218" 1000 383" -.150' Coefficient ABC 
N 170 171 167 165 
Kendall's ABC Correlatlon .203" .383" 1000 .100 
tau_b BasIc Coefficient 
N 167 167 168 162 
Correlatlon 
.233" -.150' .100 1000 BasIc Coefficient 
N 166 165 162 167 
Brand Correlatlon .297" 047 .161" .282" Coefficient BasIc 
N 168 167 164 164 
.* Correlation IS slgmficant at the 0 0 I level (2-tatled). 
'. Correlation is slgmficant at the 0.05 level (2-talled). 
Table 31: Correlation oCthe variables "Satisfied with Results" and "Navigate 
ADC", "ADC Basic Search", "Basic Search" and "Brand Basic Search" 
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Reganitng the use and importance of metadata, the users that agreed that 
it is easy and Important to create metadata, preferred to use ABC rather than 
Infospaces. ABC uses faceted search to retrieve the knowledge documents and it 
becomes more evident to its users how important It IS to create metadata Also, 
the respondents who were positive about addmg metadata when uploadmg a 
document in ABC, i e. they found It easy to fill-in the metadata fields and they 
beheved that It is important to do so, were also positive about the use of ABC for 
knowledge sharing, i.e. they agreed that ABC is a useful tool to exchange 
mformatlon and share knowledge and they trusted the content found on ABC. 
5.5. Analysis of Interviews 
Another method used for data collectIOn was semi-structured interviews. 
Thirteen interviews were conducted to get more detailed answers and to explore, 
in more depth, some of the issues that emerged through the questionnaire. The 
semi-structured interview was a more suitable method to collect rich data on the 
users' oplDlons of the impact of the ABC on managing knowledge and their 
attitude towards metadata. The mterview schedule was developed after the 
prehminary analysIs of the questionnaires. These mterviews covered the topics 
mentIOned m Section 3.5.4 and were conducted along the hnes of the interview 
schedule found in Appendix I. A separate interview schedule was developed for 
the Information Architect, as the person responSible for the architecture of the 
hbrary. HIS interview was conducted along the hnes of the mterview schedule 
found m Appendix J. Another interview was conducted With one of the Busmess 
Partners in order to explore the aspects of the KM work that the busmess partners 
do. Last, mformal talks with a Principal Information Architect and a Trainer were 
useful to better understand the traming provided to the users, the culture of the 
company, as well as the implications that the large size of the company has on 
the information and KM imtiatlves undertaken. 
The fifteen interviews were analysed and the mam themes that emerged 
from the users' interviews were thetr sallsfaction of the ABC and for which 
purposes they use it, the site structure, cormnents on the search engme, metadata, 
whether the ABC faCilitates KM and traming needs. 
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5.5.1. Attitude towards the ABC Library 
The maJonty of the intervIewees were posItIve about the use of the ABC 
as a KMS 10 Company B (12)'. They generally agreed that the ABC has 
improved the access to documentation, information and knowledge. 
"It is very good to have a single place to store documents for the 
future." 
"It is the one-stop primary source of information shanng " 
''The slOgle best thing is that you can trust the IOformation that is 
on there." 
"I find it useful when you are lookmg for additional informatIOn 
on a partIcular product. It is a good starting pOIOt." 
"It is very good 10 maktng sure that you have the latest version of 
a document." 
There were some complaints (4) about the system being slow when 
navigating the folders, searching or when opemng the documents. 
5.5.2. Use of the ABC 
Most of the interviewees agreed that the ABC was important to their datly 
tasks and used it, if not dally, a few tImes every week (10). Some of them used 
the ABC to access documents that were necessary for theIr work (7), whereas 
others used it only to upload documents that were useful for their group (4). 
"Star-users" (3) were used to promote ABC and cascade information 
regarding new features or changes to theIr colleagues. They were very 
• Numbers ID brackets correspond to the number of mtecvlewees. 
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enthusIastIc about the ABC and agreed to keep up-to-date with the developments 
through traimng. Sometimes they did take on the role of the "ABC 
admimstrator" for their team/department, i.e. they agreed to upload all 
documents in ABC and search for relevant mformatlOn m the ABC for the group, 
whIch obviously was helpful and time-saving for their colleagues The negative 
aspect of it was that people relied on them for using the ABC and they did not 
learn how to use It themselves 
5.5.3. Site Structure and Navigation 
Although most of the users were pOSItive regardmg the system, the sIte 
structure of the ABC lIbrary received some criticism (7). 
"It looks qUIte complIcated. There is so much wording on there." 
"I don't find the homepage very fnendly." 
"You have to know where to look in order to find what you are 
lookIng for or you have to call somebody and ask where they put 
the information." 
Some comments were made regarding the consistency of the file structure 
and the content found m ABC (4) GIven that the file structure was faIrly· 
consIstent and most folders had the same subfolders, mtervlewees asked for more 
consistency in whIch documents were being uploaded in the ABC and m which 
folders. 
''The real challenge for ABC is consistency across the file 
structure." 
''There needs to be a consistency III what the teams do and how 
much informatIOn they put III the ABC." 
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"1 don't thInk that everybody IS consistent in where they file 
documents." 
5.5.4. Searching and Browsing 
Most of the interviewees (10) tended to navigate the folders of the ABC 
in order to find the documents they were looking for, which was in agreement 
with the results of the questionnaire. The main theme that came out of the 
Interviews and the questlOnn3lre was that USIng the search engine of the ABC "IS 
not like Googleing". They seemed generally satisfied With the search engIne (7), 
with a few negative comments. 
''The search is not too bad." 
"When you can refine the search, for example by disease, by 
classification, that helps. It makes It more specific." 
"It didn't bring everything up that 1 wanted." 
"1 find it a bit difficult when 1 am trying to search by a search 
title; It keeps aslong you to reformat your wordIng when 1 am 
trying to search for particular things." 
"1 think the search criteria need to be more specific by text 
fields" 
"Unless you are very lucky, you don't get what you want" 
Some interviewees commented on the large number of results that they 
tended to get from the search engIne (4). 
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"Because the search is not very specific, it is difficult to find 
exactly what you are looking for. I find that it takes a while to go 
through a list with a thousand documents." 
It was also mentIOned that the quahty of browsing depended on how well 
users ftled the documents (3). 
"Some of them maybe shouldn't be in there, but it is basically 
where people choose to file them away." 
5.5.5. Metadata 
Both of the models for upload1Og documents and add10g metadata to 
them have been implemented in Company B: the first IS when the actual 
author/creator of a document uploads It and adds the metadata for it. This IS the 
case for most users. Some users (4) have commented that they did prefer to add 
the metadata themselves, because they felt they were most knowledgeable and 
capable of asslgmng the most appropnate metadata "It is a necessary eVil" or 
"Part of the job" as some have called It The automatic productIOn of metadata 
was also suggested. 
"No, I wouldn't prefer someone else to fill-in the properties for 
me, because I think I am closer to the documentation, I am closer 
to the 1OformatlOn, it doesn't take very long to do It, it would take 
longer to explain to somebody else and then go back and do It if it 
is not done correctly." 
The second model IS when one person has the responslblhty to upload 
and add metadata to the documents that the users are preparing. ThiS model is 
followed With adrmmstrators and some "star users" hav10g the responslblhty of 
uploading most of the documents in ABC. The implication of that IS that there 
was some level of consistency as to where similar documents were placed Within 
the ABC and m the quality of metadata. On the other hand. users were not 
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encouraged to contribute to the system as much as they would do with the other 
model. 
In general, most said that they felt It was Important to fill-in the metadata 
fields (8), whIle some others said that they normally filled-m the ''TItle'' and then 
copIed it in the "Description" (4), because they did not recogmse the usefulness 
of the "DescnptlOn" and they felt that it took qUIte a long lIme to add the 
metadata 
"No one is interested in metadata which IS why you may find 
metadata that mean somethIng to the edItor and no one else" 
Some interviewees mentioned ''Tllle'' and "Date" bemg the most 
significant metadata (6). "ClassIfication" should be extended to meet the needs of 
more departments WIthin the company. 
Also, some of the users commented that they found it hard to decide in 
which folderlsubfolder to upload theIr documents (3). 
A few interviewees identified "Abstract", "ProJect", and "Ratmgs" as 
metadata that would be useful to be added. 
"It doesn't gIve you an abstract, so you don't know what It IS 
about, so you have to open every document and It is qUIte dIfficult 
to find what you are looking for." 
5.5.6. Knowledge Management and Collaboration 
Most of the IntervIewees agreed (10) that the ABC has improved 
knowledge sharing and collaboration because It IS the most efficient way to 
dIssemInate, even very large, documents. 
"It certainly assists dIssemination of InformatIon" 
"Definitely (the ABC has a role to play in knowledge 
management 10 Company B), because it is the global solution Not 
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all functIOns use it yet and the functIOns that do use It may don't 
put all their mformatlon there. But it is one of the very few global 
systems that can be accessed by any marketing company around 
the world." 
"The good thing about It is that everyone has access to It and 
therefore, you can use it for knowledge shanng and you can 
access things that have been done ID the past in other projects or 
other slmtiar activities." 
"Access to information is defimtely Improved through that." 
Some have also mentIOned that It has improved access to IDformatlon at 
the company level and that users had access to information produced by other 
projects teams or departments, espectally between the global company and the 
marketmg companies (5). 
"It is very good for communication between the global company 
and the marketing companies." 
It was stressed though that the ABC was a one-way means for 
communication, i.e. from the global company to the marketing companies and 
not the other way around. The means for communicating information from the 
marketing companies to the global company was mamly emall and telephone. 
5.5.7. Training 
Most of the mtervlewees (12) were satisfied With the !ratmng they 
received regarding the use of the ABC. Some though Identified the need for more 
traimng, especially on uploadmg documents on the ABC and fillmg-in the 
document properties form (4). 
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"I don't think there is enough awareness of ABC. A lot of people 
don't know how to access It, what they can use It for or they don't 
know which search engines are available." 
"You do need to have trainmg in order to use the ABC 
effectively; It is not a partICularly intuitive system, especially If 
you have to add mformatlOn." 
The other trammg matenal, such as the videos, and the help desk support 
were also well-received (4). 
s.s.s. System Development 
The ABC environment was developed in 2000 and at the time of data 
collectIOn held over 70,000 documents, which could be research articles, minutes 
of meetmgs, presentatIOns, Video files etc. It was bUilt to consolidate the product 
information that eXisted in a number of different databases within the company 
and to provide a holistic view of the drug cycle pipeline from discovery through 
to marketing. The aim was to close down all the different databases and have an 
area for product information, not the actual data but the supporting mformation, 
like the plans for the next stages of development, that it could be standardised 
and make it available in different ways, very much like the deal: "store once, use 
many tlmes". 
''The idea of the library is to be a sharing mechanism and we have 
always advocated that If you are putting somethmg in the library 
you are domg It for the purpose of making It more widely available. 
It IS a place for corporate informatIOn assets." 
EmphaSIS was put on the long term storage of the key mformatlOn, i e. 
any informatIOn across the drug development life cycle. 
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''The time line for a drug to be developed and marketed IS between 
10 to 12 years. That's a long time People come and go m that time, 
so If you don't know where this mformatlOn IS, you might start to 
lose It. SO the Idea IS that you store it in one central place and you 
make it available and you can manage It over time With the owners 
and through version control and access contro!." 
The ABC hbrary IS composed of several software components' a hbrary, 
which is Documentum based and has been tatlored over the years, an Autonomy 
search, which allows the searching and groupmg of the hbrary records, and a 
portal from Vignette, called the "Infospaces", which IS the publishing 
mechamsm. Comparing the ABC library with the portal, m the portal the owner 
of a document can display in context the mformatlon that they were trymg to 
push out to the general users. The portal wraps the mformatlOn m context, unlike 
the hbrary which acts more as a repository. 
The metadata scheme has evolved over the years of use. Imtlally, the 
metadata scheme had 15 elements that were out-of-the-box from Documentum. 
The only automated field was the name of the person contributing to ABC. 
Gradually and after users' feedback, the metadata elements came down to 6 
mandatory metadata elements for all documents m ABC. Most of them were pre-
filled so that It would take the shortest time possible for the users to create the 
metadata. The malO metadata that the users needed to contnbute was the title, 
which was taken for the file name they gave their file, a short free-text 
descnptton of the content, owner and classification, both taken from a drop down 
list. They also mapped their scheme to DCMI (2.3.5.1) and renamed some of 
their metadata to correspond to DCMI elements m an effort to produce a standard 
core metadata scheme to be used across the company. This would faclittate 
mtegratlOn with new information systems and the general management of 
metadata in Company B. A standardised taxonomy was recently implemented to 
populate the "SubJect" field All metadata related to versIOn control, i.e. 
"Modified by" and "Modified Date" were created automatically from ABC. 
After the lruttal customlsatlon of the system to the company's needs, the 
ABC itbrary was continuously improved, based on the users' comments and 
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requests. The ABC team examined and fine tuned the functionality of the system 
on a monthly basIs. 
5.5.9. System Administration 
Regarding the search englOe of both the library and the portal, a lot of 
users would lIke the search to work lIke Google works. This was acknowledged 
by the ABC team and they were trying to Improve the search functionalIty 
''The reasons [for the faIr search efficiency] are that there aren't the 
resources to fine tune It, keep It very relevant and there are so many 
dIfferent reposItories to search." 
''There IS qUIte a lot to do m search I thlOk." 
It was noted though that the search efficiency was heavIly dependent on 
the qualIty of the metadata that the users create. 
"In realIty It IS only as good as the data you are 100klOg for and if 
you can fine tune it. So if the stuff you are storing does not have 
standard metadata, is in dIfferent format, is all in dIfferent places 
and the englOe does not know where it is to beglO WIth, you are 
really going to struggle. RubbIsh in, rubbish out" 
There was not a formal retentIon schedule for the content of ABC and 
users tended to regard It as a permanent storage place for documents. The IKM 
team was working WIth records management professionals towards a global 
retention and disposal schedule for the whole company. The malO dIfficulty was 
that every country that they operated m may have different legIslation regardlOg 
electromc records retention. In the mean tIme, it was highlIghted that ABC was 
an operalIOnal knowledge document lIbrary rather than a permanent archIve 
Users were encouraged to WIthdraw from it documents that were out-of-date or 
174 
Case Study B 
of no value to the company. WIthdrawing documents would remove them from 
the search results and the navigallon but they would be accessIble if reqUIred. 
5.5.10. System Evaluation 
The ABC team constantly momtors the use of the ABC hbrary with a 
vanety of tools. 
"We have some good tools to look at statistics; we use business 
objects, we have some home grown tools, we have user 
authonsatlOn tools... we look, for example, at how many 
classIficatIons have been used in this partIcular area 10 the last SIX 
months or how many authors have contributed a partIcular type of 
documents ... USlDg SQL to bUllt queries for Oracle we can find out 
everythlOg we need to know." 
The team was generally satisfied WIth the effiCIency and the use of the 
ABC hbrary, although there was room for Improvement, especially regardlOg the 
speed of the system 
"It does what It is supposed to do " 
'" think that it could be used better, e g. the ngour of the 
lOformation and the quality of what goes 10, that's from the 
informatIOn management side." 
"Speed has always been an Issue but that's the architecture, how it 
sits on the network, and we might have to re-evaluate It." 
From a financIal POlOt of view, the payback period has fimshed and the 
financIal targets have been met a long time ago. 
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"We are well mto busmess as usual; we are m the mamtenance 
period if you hke." 
The ABC tearn did try to momtor the metadata quality a few years ago 
but it required a lot of resources. When users were presented with the reports of 
metadata quality, they wanted the ABC tearn to fix the metadata for them. But 
they were gomg to start checking agam the metadata quahty and to put more 
emphasIS on trammg to resolve this problem. 
5.6. Conclusions 
Based on the analYSIS of the questionnaires and mtervlew transcripts, a 
number of conclUSIOns can be made on the following tOpICS: the use of and user 
attItude towards the ABC, the content, the metadata used, and whether It has 
faclhtated knowledge sharing. It should be noted that there were a number of 
occasions when the data from the questionnaire and the mterviews provIded 
confhctmg results. 
5.6.1. Use of and User Attitudes towards the ABC 
The ABC hbrary was developed m Company B over five years ago for 
the purpose of disseminatmg marketmg mformation. It scope was expanded to be 
used by most departments in Company B as one of the main KMS. The ABC was 
used on a dally basis by most of the respondents of this study and was considered 
to be important to the dally tasks of 143 (81.7%), m particular in the Global Drug 
Development team 
The main use of the ABC was to upload or create documents, some of 
which were being pubhshed in the Infospaces, and to access documents 
necessary for the dady tasks of the users 
The majonty of the participants agreed that the ABC was very useful and 
they were satisfied with the overall efficiency of It (67.3%). It has improved 
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access to the company's documents (68.8%) and, as a result, users spend less 
time searching for documents 
Almost half of the respondents (49.7%) indicated that they 
uploadedlcreated documents in the ABC at least once a week. It was generally 
considered a useful tool for managmg their koowledge resources (82.3%). No 
significant differences were found in the users' attitude towards ABC based on 
their gender, age, quahfications, or location. Users that have been working for 
more years m Company B tended to believe that by usmg the ABC they were 
able to perform their tasks for easily and more quickly. 
Version control and the review process were two characteristics of the 
system that users found most important. The cntlclsm referred mostly to the site 
structure, the process of uploadmg documents, and the fact that It could be a slow 
system. 
5.6.2. Content 
One of the cntlcal factors for the success or failure of a KMS is the 
quahty of content. In many organisations, users tend to abandon KMS because 
content may be out-of-date, incomplete and misleading. The results of this 
project were completely the opposite; the majonty of the respondents in the 
questionnaire agreed that content was accurate, up-to-date, reliable and 
comprehensive and therefore, they trusted It (83.8%). 
Just a few interviewees commented on the content not being as up-to-date 
as needed The "Vahd from" and "Valid by" dates that were m use should help 
users identify which document were rehable in terms of time In addition, a 
retention schedule could ensure that documents that are no longer useful are 
archived. Users will also need to be encouraged to check and update their 
documents, especially the procedures, as appropriate. 
Another comment that was made related to the content of the ABC was 
that users were not yet certam about the 3-fold path. They were not always 
certain as to which documents should be promoted from the eRooms to the ABC 
and claimed that a lot of useful documents remamed in the eRooms and thus 
were maccesslble for most of the users. In addition, users were not very clear as 
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to which documents were published 10 the Infospaces and therefore. usually 
searched both the ABC and the Infospaces when they were lookmg for 
information. 
5.6.3. Browsing and Searching 
Participants in the study were asked to mdlcate their preferred 
method/tool for information seeking. Browsing was the preferred method for 
searching for documents and 10 parllcu1ar. navigating the ABC hbrary folder 
structure (63.7%). Most of them have said that they had become fanuliar as to 
where specific documents were and therefore they preferred to browse the 
system in order to access them 
Most of the participants agreed that they were comfortable in searching 
for the documents they needed (71.4%) and most of the times they succeed in 
findmg them (76 6%). The ABC basic search and the advanced search were the 
most popular search engines with 47.6% and 37 3% of the respondents indicating 
them as their preferred tool Participants were undecided about the quahty of the 
results they were gettmg from the search engme. but the ABC basiC search and 
the advanced search results were Judged more satisfactorily than the other search 
engmes. probably because the extensive search optIOns allowed for very specific 
quenes. 
5.6.4. Metadata 
The quahty of metadata in the ABC was qUIte high. with most of the 
documents having a "Title" accordmg to the Naming Guidelines. a number of 
"Owners" or editOrs and dates of creation and modification. Users could select 
most of the metadata from drop-down hsts. which slmphfied the process 
enormously and factlitates consistency. The good quahty of the metadata 
faclhtated the retrieval of more accurate results through the ABC basic and 
advanced search. 
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The most slgmficant metadata tags for searching and evaluating a 
document were "Tltle", "Description", "Pnmary Location Folder", "Owner", and 
tags indicating the creatIOn or modification date of a document. It is Interesting 
that "Descnption" was rated so high, although It was qUIte common that users 
overlooked thIS tag when creating the metadata and just copIed the ''Title'' for It. 
Nevertheless, the majonty of the participants recognIsed that It was 
Important to fill-in the metadata tags (92%). Most of them preferred to create the 
metadata themselves or to have as many metadata as possIble automatIcally 
created by the system. Highly qualIfied users though would prefer it If someone 
else was creatmg or edItIng the metadata for them. It is, therefore, very posItIve 
that both of the metadata creation models were present In Company B catering 
for the needs and preferences of all users. Those that preferred to create the 
metadata themselves may do so and admInistrators or "star users" may create the 
metadata for those who would lIke to do so. 
It was very mterestmg to see that women tended to find 11 easIer to create 
the metadata need for a document, than men. Unfortunately, there are no other 
SImIlar studIes with which to compare these results. 
5.6.5. Knowledge Management 
The ABC lIbrary was regarded by its users as an efficient KMS system 
(82.3%). They dId thInk of it as a useful source to search for existIng Information 
before startIng a new project (61%) and as a useful system to store knowledge 
resources (88.7%) and to exchange Information (80 5%) It IS very important 
that, by using it, users were able to share mformatlOn across the company and the 
work and documentation of dIfferent teams was more viSIble to each other and 
the company. This helped the users to identIfy their core competencies and 
expertise and collaborate better. The team can also perform a knowledge audIt 
and identIfy and address possIble gaps. 
The metadata used in the ABC helped the users to identIfy the ownershIp 
of a document, both in terms of an author and the project team through the 
"Owner", "Editor" and "PrImary Location Folder" tags. In addItion, the use of 
various tags for the creation or the modIfication date provided the users WIth the 
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appropnate time frame that they reqUIred ID order to evaluate the tImeliness of a 
document. These two factors, i e. ownership and timeliness, are Important to 
enhance the trust of users to the content found ID the ABC. User ratings and 
annotatIons could be also used to provide added value to the content. Contextual 
informatIOn about the creatIon and appropriateness of documents IS beIDg given 
by some metadata tags, such as "Geographic Region", or "SpecIfic Function", 
but more could be added that would specify the research area or provide project 
identIfiers, as some users have requested. 
5.7. Summary 
ThIs chapter presented the analYSIS of the data collected in Case Study B 
with the collaboration of the pharmaceutical company. This case study served the 
alms and objectives of this research because It provided data that: 
• IdentIfied and documented the metadata elements currently used for the 
descnption of content created in the process of KM; 
• Provided indicatIOns of metadata element types that may be useful for the 
descnptIon of knowledge; 
• Provided insights into the perceived usefulness of metadata, in terms of 
retrieval effiCIency and trust towards the system; and 
• Presented the metadata management strategy of Company B. 
The next chapter analyses and compares the data from the two cases 
studIes and presents the proposed metadata framework and metadata 
management strategy. 
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Chapter 6. Cross-case Analysis 
This chapter compares and synthesIses the find10gs from the two case 
studIes. The discussIOn is focused first on the orgamsalIons, exploring the 
characteristIcs that shaped their KM programme and theIr metadata management 
strategy. Data for thIS part are drawn from the documentatIon, field visits and the 
mformation and knowledge managers' 1Oterviews. Then, the focus shIfts to the 
1Odlviduals, examining their attitude towards the KMS and metadata. Data are 
drawn from the questIOnnaIres and the mtervlews WIth the users. Variables are 
exammed and compared one by one for the two cases 
Based on the dIscussion of the metadata schemes used 10 the two case 
studIes, a metadata framework is presented in the later sectIOns of this chapter, 
followed by guidelines on the metadata management strategy. 
6.1. The Two Cases, Similarities and Differences 
The criteria for selecting organisalIons as case studIes m this research 
were that they should be UK-based, knowledge-mtenslve organisations with a 
knowledge management system for managing their knowledge. As a result, the 
case studies have some common characteristIcs: they 1Ovolve two highly 
knowledge-mtenslve companies, which use a main KMS to store theIr 
knowledge documents At the same lIme, there are differences between the two 
companies, which make the cross-case analYSIS of the results partIcularly 
interesting (Table 32). 
Table 32: Similarities and Differences between the Two Case Studies 
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ThIS emphasis on organIsational characteristics is justIfied because KM is 
successful only when It is alIgned with the organIsatIOnal strategy, culture and 
business needs_ The follOWIng paragraphs explore how these charactenstIcs 
influence the KM needs of each company_ 
Both companies operate in highly knowledge-mtensive industnes, as 
presented in Sections 2 5.1 and 2.5.2. The motorsport engineering mdustry 
comprises a wide range of high technology performance engineenng, advanced 
materials, electronics, and research compames. Very large amounts of data, 
mformation and knowledge are produced wIth the development of each car and 
success IS only possIble when knowledge from prevIous years and designs IS 
transferred and used m new desIgns. The pharmaceutIcal industry is heavIly 
engaged m R&D with the aIm to develop new drugs, utllIsmg the latest pIece of 
research Knowledge from previous endeavours allows the use of current 
research in quick and successful desIgn of new products. 
CompetitIOn IS fierce for both companies. The motorsport engmeenng 
company has to demonstrate its supenority in engineering ID order to win the 
championship from theIr competItors SImIlarly, pharmaceutical compames 
compete WIth one another in developing ground-breaking, well-tolerated and 
cost-effective medIcines for diseases that may affect large parts of the 
populatIOn. CompetItIOn dnves both companies to innovatIve solutions Through 
innovatIve product designs they can get a competitive edge from their 
competitors. They both rely on a large number of deSIgners and researchers to 
come WIth creatIve Ideas and develop unique designs. Innovative thinkmg WIll 
allow the motorsport engineering company to produce the most technologically 
advanced car to win the races. InnovatIve use of existing or new compounds will 
allow the pharmaceutical company to develop new drugs and gain greater market 
share 
Another characteristIc of the motorsport engineenng mdustry is the, 
relative to other mdustnes, qUIck staff turnover, WIth companies losmg a 
conSIderable amount of theIr employees every few years. If theIr knowledge is 
not captured in some way, It WIll be lost Staff turnaround IS not as great an issue 
m the pharmaceutIcalmdustry; nevertheless, the long lead time of 10 to 12 years 
to put a medicme ID the market requires, again, some way of knowledge 
captunng, as staff may leave the company m the meantIme. 
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In terms of product life cycle, Company A has by far a quicker product 
hfe cycle than Company B. Company A develops a new car every year, whereas 
it can take over ten years for Company B to bring a new drug to the market This 
difference in time reqUirements has slgmficant Implications for the information 
and knowledge needs of the two compames and, consequently, to their 
informallon and knowledge management practices. Company A needs to have 
mstant access to mformation and knowledge. Their strict deadhnes on research 
and development and the large amounts of data, mformation, and knowledge that 
are produced on a dady baSIS require strong information and knowledge 
management to faCilitate the deCISIOn-making process At the same time, thIS 
qUick production cycle means that usually they do not have sufficient time to 
document their knowledge. On the other hand, ume pressure IS not as great In 
Company B. It is the very strong legal reqUirements of the pharmaceutical 
Industry that demand strong data, Information and knowledge management, 
especially dunng the R&D phase of a medicine, so that Company B can apply 
for hcence for a medlcme. There are no such regulations In the motorsport 
engIneering industry that could influence the KM needs of Company A. 
In terms of size and resources, Company B IS significantly larger than 
Company A and therefore, has a larger number of KMS users and is able to 
invest greater finanCIal, technical and people resources. It is also geographically 
spread, haVIng a large number of R&D facdltles and marketing compames across 
the globe. The numerous R&D staff located in dIfferent countnes and time zones 
required a robust KMS that could accommodate the vast amounts of data, 
mformation and knowledge produced on a dally basis. This content should then 
be accessible to the manufactunng and marketmg departments of the company In 
order to excel In sales. On the other hand, Company A has a limited number of 
resources mvested in KM because It has a sigmficantly smaller number of KMS 
users which in their majority are located m the same faclhlles. InformatIon and 
knowledge shanng IS possible even With face to face communication. Davenport 
and Prusak's studies (2000, pp.17-18) found the same result; m small, locahsed 
companIes, people most probably know who has expenence in a partIcular aspect 
of the busmess and can talk to them face to face The maximum Size of an 
orgamsation m whIch "people know one another well enough to reliable grasp of 
collecuve organisational knowledge" is estimated to two to three hundred people. 
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6_2 Knowledge Management in the Two Cases 
Knowledge management, as a systematic effort, m Company A was still 
m Its first steps. It was very much technology-dnven from the need to develop a 
KMS where the company could store and find its documentatIOn to improve 
quahty of informatIOn and to avoid ''re-inventmg''. The use of SharePoint had 
been a Significant step towards knowledge organisation and sharing. It had 
become the central hbrary of the company's documentation and subsequently the 
repository of the company's knowledge and memory. 
Company A's commitment to KM was not as strong as reqUired. The 
number of IKM staff was limited and users were not encouraged to use the KMS 
through any incentives. Knowledge shanng happened ad hoc. There was not a 
systematic process for knowledge capture or much time mvested in documenting 
processes. More effort was reqUired for changing the orgamsatlOnal culture and 
explaining the pOSSible benefits of the KM programme to the whole of the 
company. 
Company B's commitment to KM was much stronger that Company A. 
KM has been part of company B's way of worlang for the past 7 years. The IKM 
team was numerous, including Information Architects developing the KMS, 
Trainers and Busmess Partners. Business Partners, m particular, worked With the 
users to facihtate the knowledge sharing and capture process m a more 
coordinated way. They helped them identify best practICes and share them With 
their colleagues m other project teams or departments of the company. 
6_3 Knowledge Management Systems Used by the Two Companies 
Both compames have employed a KMS to support their KM programme. 
Company A selected SharePoint In 2005 as its KMS and Company B created 
ABC, a KMS based on Documentum 5 years ago as the central document 
management system across the company. In other words, Company B's KMS has 
been developed in-house accordmg to the company's needs and has been used 
for longer than Company A, whICh used an almost off the shelf solution 
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The KMS 10 Company A, bemg a recent development, has greatly 
facilitated knowledge sharing and made the work and the documentallon of the 
different groups more visible to each other and the company. No formal 
evaluation process of the KMS was in place, but informal positive feedback from 
the users provided the IKM team with evidence of the business value of the 
implementation. The KMS m Company B was well-established. In the past, they 
used mcentives to promote Its use; at the lime of the data collection, no 
mcentlves were used because It was integrated with the u~ers' day-to-day tasks. 
It was viewed as the global KMS which provided a holistic view of the drug 
cycle pipehne from discovery through to marketmg. The efficiency of the KMS 
was being momtored constantly to identify areas for improvement. 
Summansmg the key pomts of this and the previous section, Table 33 
exanunes whether the critical success factors for KMS, as they were presented in 
Table I, are present 10 the two compames 
Weak Strong 
Strong Strong 
users, 
strategy, knowledge Weak Strong 
KMS 
Average Strong 
Strong Strong 
Weak Strong 
Table 33: KMS critical success factors in Company A and B 
The following sectIOns prOVide more mformation on the KMS development and 
ongomg management. 
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6.3.1. KMS Development and Administration 
As mentioned before, the KMS in Company A, SharePomt, was 
implemented largely as an off the shelf solution. Although that allowed for quick 
mstallatton, it was not used to Its full potential. ABC, the KMS m Company B, 
being a more mature system, had been customIsed heavily to accommodate the 
company's needs Company B had the resources avaIlable to continue improving 
the functionalIty of its KMS. The IKM staff systematically collected feedback 
from the users and amended the system accordmg to their requests. Company A 
lacked the resources to conttnue customising and Improving the KMS according 
to the users' reqUIrements. 
In terms of measunng Impact on the busmess and Its effectIveness, both 
companies were not systematICally using measurements of financIal basis. The 
impact on the users' abilIty to retneve relevant infonnation and knowledge 
documents and to collaborate was far more important for both compames The 
KMS in Company B had already met the payback period and It was "business as 
usual". The KMS m Company A was stIli in the middle of Its payback period, as 
estImated by the IKM team KM and the use of KMS have intangIble impact on 
the business, as presented in Sections 2 1.2 and 2.2.2. Therefore, it was very 
posItIve that the two compames were not puttmg much emphasIS on financial 
measurements. Nevertheless, monitoring and evaluattng the KM programme and 
the use of KMS WIth a number of techmques is important because it allows the 
IKM team to idenlIfy whIch processes or tools are not meetlDg users' 
expectations or needs. Techniques that can be used to collect meamngful 
feedback on the effectiveness of the KM programme are both qualitalIve and 
quanlItalIve in nature, such as users' stories, mtervlews, surveys and system 
usage data. 
Both of the KMS were deSIgned based on the orgamsational structure of 
the two compames and dId not allow many opportunities for cross-team 
collaboratIon In Company A, cross-team collaboration was neIther encouraged 
nor nurtured in any explICIt way. The deSIgn of SharePoint was based on 
organisational structure, WIth each group havmg Its own site lIbrary and very 
often members of each group were browsing or searchmg only for documents in 
their own group. As a result, there were some groups that were quite isolated 
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from the others and knowledge did not flow sufficiently. The idenllficallon and 
cultivatIOn of groups of people with similar work areas beyond the formal groups 
(commumties of pmctice) could be used to address this issue and help in 
knowledge sharing. In Company B, the use of eRooms allowed for cross·team 
collaboratIOn. eRooms were not studied extensively dunng this case study but 
were used heavily by different project teams as a means to communicate project. 
related information and knowledge. Company's B information path dictated that 
knowledge documents, created in eRooms, should be promoted in the ABC 
library, if they were of use to the whole company. 
Both systems allowed for limited personalisation from the users, which 
was very poslllve as thiS can create a sense of ownership for the users. In 
addlllon, both systems had a vanety of navigation aIds and search functionahtles 
to allow users to access the knowledge documents they needed. Navlgallon aids 
and search engines are equally important because navigatIOn provides to an 
extent the context of knowledge documents and promotes relevant content. The 
factor of serendipity is also Important. Search, on the other hand, allows for 
quicker access. 
6.3.2. User Support, Training and Coaching 
Traming IS needed not only to educate users in how to use a KMS, but to 
show them how the KMS can help them to perform their tasks. KMS are 
becoming more user·fnendly and their use more intuitIve to the users. Users are 
mcreasingly familiar with web applications, databases and communication and 
collaboratIOn applications. The tminmg will make them aware of the available 
tools and how the information and knowledge documents relate to their job. 
Training will put the KMS in context. It can provide for example usage 
scenanos, i e. "I need to develop a new design> I can use this tool to find a 
similar design and to communicate with my colleague to ask for clanficallons 
and adVice". A trammg or awareness sessIOn is reqUired to show users the 
orgamsational culture, pohcles and procedures, and to set the company's 
expectatIOns from them In terms of knowledge management. 
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In Company A, users were not adequately trained to use the KMS or the 
metadata to help them find the necessary pieces of knowledge_ Therefore, the 
system and metadata was not used to its full potentiaL On the other hand, in 
Company B, the expected mformation and knowledge management practices to 
support the 3-fold information path (Figure 25) were clearly communicated and 
users were systematically trained to use the KMS to contnbute and find relevant 
informatIOn and knowledge_ Web conferencing tools could be used, as Company 
B does, as a cost effective approach to train users located m different countries. 
6.4. Metadata Management Strategy In the Two Companies 
The two companies followed different approaches to metadata, which had 
an Impact on the quahty of metadata m the KMS and the effiCiency of the search 
engine Metadata quahty can be defined differently in different settings and for 
different purposes. "EconomiC, pohtical and techmcal constraints are a part of 
evety declSlon affectmg quahty and perceptIOn of quality" (Bruce & Hlllmann 
2004) In the context of an orgamsatlOnal KMS and for the purposes of KM, 
metadata quahty is defined by a fine balance between nchness and 
comprehensiveness for the one part and efficiency and functlonality from the 
other. Metadata is expected to provide adequate information regardmg the 
content, context and value of the knowledge documents and to comply with the 
syntax and rules set in the metadata scheme. On the other hand, the metadata 
creatIOn should not be comphcated or time-consummg. 
Company B followed a systematic approach to metadata, which resulted 
m metadata of good quality (Figure 43). The metadata creation process is 
simplified as much as poSSible with few mandatory metadata, drop down boxes 
of controlled values and some metadata bemg created by the KMS. The Metadata 
Naming Gmdelmes, hnked on the metadata creation form, reminded users how 
they should create their metadata and the mandatory training for the users that 
Will be creatmg metadata taught them how metadata IS being used and why it IS 
important to create metadata of good quahty. The outcome of this strategy was 
that users knew how to create good metadata and were wllhng to do so because 
they understood the effects of having good metadata while searclung and 
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browsing for knowledge documents. The IKM team managed the metadata 
scheme, updated It according to the company's needs and aimed to standardise It, 
using DCMI as a baseline. to better integrate different information systems. They 
tried to automate the metadata creation process as much as possible so that users 
would not spend too much time. In addition, they would do an audit of the 
metadata of a part of the KMS from time to time, to ensure that knowledge 
documents are descnbed with good quality metadata 
Metadata in Company B 
Few mandatory 
~=m=e=!a=d=a!a=:::::"" .-__ --, 
Drop-down boxes _ Metadata are 
of controlled values easily created 
Some metadata 
are created 
automaucall 
/ 
Mandatory trammg Importance 
on metadata of metadata 
'-M-e-!a-:re-a!a_at_:-~-n-g'~ 
GUidelInes 
Figure 43: Metadata management In Company B 
On the other hand, Company A did not really have a clear policy or 
strategy regarding metadata in the KMS (Figure 44). Users were taught only 
briefly why and how to create metadata. There was no ongoing support in the 
form of guidehnes or further traming. There were no controlled fields for users to 
select metadata and even less metadata were mandatory. As a result, the metadata 
found m Company B' s ABC were of significantly better quality than the 
metadata found in Company A's SharePoint. 
189 
Cross-case Analysis 
Metadata In Company A 
Few mandatory 
~=m=e=ta=da=ta=~ ~ ,-_ _ -, 
Drop·down boxes _ Metadata are 
of controlled values easily created 
Some metadata 
are created 
automaticaU 
Once--off training 
on IU"lS 
/ 
Importance 
ofmetadata 
Users 
are not willing to \ 
create metadata 
r-~-, 
Users / know bow to 
° bO r b d create ruetadata r-M-e-t-ad-a-t-a-N-a-m-m-g-'~-----------------------
Guidelines Items i. grey :ue those missiD& iD comp:uisOD to Fi&.43 
Items iD red 2re those differeat from FiZ.43 
Figure 44: Metadata management in Company A 
6.4.1. Metadata Creation 
It was interesting to note that both companies followed a mixed approach 
to metadata creation. They both held users responsible for the creation of 
metadata for the knowledge documents they contributed to the KMS . In both 
instances though, there were super-users or star-users of the KMS who might 
upload documents and create metadata for their teams or their managers. The use 
of super-users presents two important advantages, compared to the [](M or the 
users creating the metadata: 
I. They are close enough to the creator of the knowledge document to have 
a better understanding of what metadata should be attached to the 
document, in contrast to the IKM team, which needs to keep an overview 
of the KMS and all knowledge documents. 
2. They have the time and commitment to be trained and create metadata of 
good quality, contrary to the users who may not commit the time to do 
either. 
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The main disadvantage of using super-users is that users do not become 
as engaged with the KMS or the knowledge documents as they should be 
In neither company, were the IKM teams responsIble for creating 
metadata, as was the case in business hbraries of the past, where hbrarians were 
the custodian of both knowledge documents and the relevant metadata. ThIs 
approach is no longer sustainable for organisations, where a very large number of 
knowledge documents are produced on a druly basis. Although busmess 
hbrarians or the IKM team may be most qualified and keen to create metadata for 
the KMS, it is a very expensive approach that does not engage the users in usmg 
and talang ownershIp of the knowledge documents and the KMS. Hahn and 
Subramani (2000, p.308) also pointed that hbrarians, since they are not the 
mdlvlduals who actually create the knowledge documents, may not have an 
"accurate, first-hand understanding" of the content. Hence, the metadata 
appended by a hbrarian may be mappropnate and, as a result, subsequent queries 
searching for a knowledge document may not retrieve the right resource. In 
CWA 15247 (2005, p.lO) it is reported that in 43% of the orgamsations studIed, 
after users create metadata for the knowledge documents they upload, the IKM 
team "cleans up andlor adds metadata so that it meets the corporate standard. All 
organisatIons that value and use metadata reqUIre a high level of completeness 
and consIstency, and tYPIcally have metadata staff to prOVIde quality assurance." 
CWA 15247 (2005, plO) also reported that about half of the 
orgamsatIons surveyed (43%) used tools to automatically generate metadata 
using business rules or statistical algonthms. Most of the orgamsatlons (71 %) 
used web-based forms for the users to input the metadata. Not all metadata can 
be created automatically by the KMS. Company B tned to automate the creation 
of "Description" WIth hmited success because it was very dIfficult to deCIde 
which part of the document the system would understand as "Description", smce 
the majority of knowledge documents m the KMS are unstructured. 
Nevertheless, It is Important to automattcally create as many elements as pOSSIble 
to allow more time to the users to create meamngful bibliographic metadata, such 
as "Summary" and "Keywords" or busmess-speclfic metadata. A fine balance 
between quahty and ease of creatIOn should be kept. 
The cost-effectiveness of the apphcatton of metadata, both human- and 
machine-generated in the two case studies could not be formally estabhshed 
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Neither of the companies had measured or quantlfied the cost of creating 
metadata or what were the direct gams of creating It. In Company A, the 
investment m metadata was very limited m terms of resources spent on traimng 
and the time users spent on creatmg metadata In Company B, the investment 
was slgmficantly higher, With resources spent on traming, developing the 
metadata scheme, naming guidelines and taxonomy and monitonng the quahty of 
metadata. The return of this investment was evident m the system's search 
effiCiency and users' feedback. 
6.4.2. Metadata Types 
Regardmg the types of metadata used, both compames used mainly 
common descriptive metadata, such as "Title", "Author" and "DescnptlOn". 
They both used administrative metadata, such as "CreatIOn date" or "Ftle type". 
Company B used structural metadata, in the sense that users could create hnks 
between relevant knowledge documents or between different versions of the 
same documents. Use metadata were used for version control purposes only, 
users proposed the use of metadata that could indIcate how useful an object IS by 
how many times It had been accessed or by user ratmg and annotations. 
Techmcal metadata, such as the format of the knowledge documents, were used 
in both instances. In addition. technical metadata, not viSible to the users, were 
used to control access levels. Both companies used busmess specific metadata, 
such as "Event locatIOn" (Company A) or "Disease" (Company B) These 
provided, to a great extent, the context of the knowledge object. In addition to the 
above, both companies used metadata related to version control, such as "Last 
Modified" and Modified by". Table 34 summanses the types of metadata used in 
each case. 
Table 34: Types of metadata used in tbe two cases 
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Regarding subject-based metadata, which is part of the descriptive 
metadata. in Company A subject headmgs were used but there was not a 
controlled list of them (Table 8). whereas in Company B there was a 
classificatIOn hsl, offered as a drop down menu, includmg subject headings and 
document types. 
Company A users suggested the addItIon of more business specific 
metadata, such as ''Test week number". Company B users suggested the addItIOn 
of "Keywords", "Abstract" and more business specific metadata mdicating the 
origination of the knowledge documents, such as "Research area" and "Original 
apphcation". 
6.4.3. Crosswalk Analysis of the Metadata Schemes 
The metadata schemes used ID the two companies were developed in-
house based on the out-of-the-box metadata of their KMS. They included, for the 
most part, common descnptive and admInIstrative metadata. To find out how 
sImIlar they were, the two schemes were mapped semantIcally on the Dublin 
Core Metadata Element Set (DCMI) (2.35.1). This mappmg could be used to 
explore whether a Common metadata framework could be used from companies 
in dIfferent mdustries. DCMI was selected as the basis of the mapping because It 
has become the de facto standard for the description of dIgItal objects and Its use 
has been promoted for the purposes of kn.pwledge management CW A 15247 
(2005, p IS) reported that DCMI is WIdely used m private companies and 
Company B has also mapped and aligned to an extent then metadata scheme to 
DCMI. Table 35 presents the metadata mapping matrIx. 
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DCl\I1 Company'\ Company B 
A. Content 
Title < 
TItle Name Title 
Code 
TItle - Alternallve 
Subject 
Subject Image keywords ClassIficatIon 
Class < 
DescriptIon Descnption Descnptlon Summary 
-. 
Descnpllon - Contents Contents 
Source 
Language 
RelatIOn Relevant FIles 
Coverage - Temporal Event Year 
-Event Week 
Coverage - Spatial Event Locallon Location 
B. Intellectual Property 
Author Owner Last Author Editor Creator Preferred Name ModIfied by Personal TItle 
Checked out to Checked out by 
Pubhsher 
Contnbutor ContrIbuted by 
RIghts Management 
C. Instantiation 
Date WIthdraw Date Re-approval Date 
Date - Created Creallon Date CreaMn Date PubhshlOg Start Date 
Date- ValId VahdFrom 
Date - ModIfied Last ModIfied Time Mollified Date Checked out Date 
Type - Document Category ClasSIficatIOn 
Fonnat File Type File Type 
Size 
Fonnat - SIze Picture HeIght -
-
.. 
PIcture Width -. ~ ~. _ . .. -
URL 
Identifier ImageURL ' Primary Location Folder 
Site URL 
D. Other Metadata 
-
EmaIl of Author(s) 
Contact Name-
- -
Group Orgamsatlon 
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Number 
Supplier's Part Name 
Stock Code 
Stock Category 
Descnplion 
Stock Type Descnption 
Stock Senes Descnption 
Stock Vanant 
Intended Use " 
Products 
Table 35: Metadala mapping matrix of schemes used in Company A and B 
From the mappmg, it can be seen that the two compames used qUIte 
similar metadata schemes Most of the DCMI elements were used in the two 
compames, making It a good base line for deSigning metadata schemes There 
were some elements that were not used in these two compames, but could be 
used in others, such as "Language". There were, also, some elements that the two 
compames used, such as "Status", that do not eXist 10 DCMI, or others that do 
not match exactly the metadata defimtlons of DCMI, such as "Coverage", "Event 
Location" and "Event Year", 
The metadata schemes collected from the companies that replied to the 
preliminary questionnaire (Section 3.4), which were all consultancy firms, 
include sIDular metadata tags to the schemes used in Company A and B (Table 
36). 
195 
Cross-case Analysis 
Rtspondent .. Respond,nt 5 Respond"lt 6 
Consultancy Consultancy Consultancy 
A. Content 
Document Name , , , . 
Subject, . Keywords '.' " , , , 
Keywords" : ; Knowledge Area: : , , 
, 
-, , , 
Taxonomy ISIC - , , 
-
. 
Abstract . - , 
-
, 
. , 
-
ProJect Phase 
B. Intellectnal Property 
Author' . Owner 
, Owner 
, 
Modified by . , , 
C. Instantiation 
Date . RevIew Date , 
-
, 
-
ModIfied Date 
Company RegIstration. - . , .- , , , 
, 
Number , , . , ' 
D. Other Metadata 
, ProJect Name· , 
, Semce 
-
.-
, 
, 
" Tool , Busme;;s Process , 
" 
, 
, Method . , , 
, 
, Chent , . 
Ratln!:. 
D. Business-specific Metadata 
I Sector" I Industry Area ' ' 
Table 36: Metadata mapping matrix of schemes used by Respondents 4, 5 and 6 
The metadata schemes collected from the literature include similar 
metadata tags to the schemes used m Company A and B, too (Table 37) The 
schemes from the preliminary questIOnnaire respondents and the hterature may 
not be complete and the definition of each element and how it IS used m context 
is not known. Nevertheless, the second and third matrices proVIde an mdlcation 
of generahsablhty of the findings of the first matnx. 
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1\1 t d F 0_ Forintek We)erhaeuscr ouran u ell L~ 
J (L F' '()I)S) (Forestry Company, (Forestry Company, eun. aw Irm, - 2003) 1999) 
A. Content 
TItle: TItle Title 
AlternatIve TItle 
K~~~rdS - -: -
Subject Keywords , 
Subject Controlled - : , 
. ~ ,~ 
Subject 0 _0 _ :;"': 
T~onomy te~s- ,0 - ~l' VOcabulary-- __ ';~~ Subject Classification - -' 
, Subject Category· '-- -, 
'Add Subject !~ ; 
. ~ , - - ,. 
Summary Descnption 
" .. _ Abstract' 
External Source 0 - _ Source Umt 
Language _ 0 Language _ 
RelatIOn 
Coverage - ~ -
JunsdictlOn Geographic LocatIon . 
B. Intellectual Property _ 
Author 
U.I'.dater 
Submltter 
RIghts 
C. Instantiation 
Next Review Date 
PublIshed Date 
Creator 
PublIsher 
RIghts 
_0 Revl!.ion Date . 
- Date of PublIcation 
PreVIOUS ReVIew Date -
Access Type _ 0 Fonnat' _ .' 
Linktolie~ - . ,~ ~, IdentIfier - URL-IdentJfier" ~-' 
D. Other Metadata 
. 
Author ,0 
Manager ~ 
-
"' Explratlon Date 
Creation Date 0_ 
-- Last Update _ 
_ - Category' _ 0 
Add CategorY: , 
FIle Type - _ -
0' FIle SIze _ 
- 0-
)' " u 
, ... - : 
_ ContitcfAddre~s __ , 0 
',',- ContactEmad~~ ~,~-'~!~ 
PractIce Area: " 
Approved' - _ o. 
-: -
Health Warrungo ," • '.-' 
o ConfidentIalIty-
AvailabIlIty , }: " 
Notes , -
_' Record Creator .• __ 
E. Bnsiness·specific Metadata 
LegISlation and Cases _ ,- _ ': 
Table 37: Metadata schemes from the literature 
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Comparable results to the above were presented by Obershaw In hIs study 
of ten metadata schemes of large multinattonal corporatIOns (2002, pp.27-42). 
The schemes included a combined total of forty dIstinct metadata elements. All 
of the fifteen DCMI elements were Included in at least two of these schemes, 
with "Description", ''Title'', "Creator", "SubJect", "PublIsher" and "Date" bemg 
included in at least eight schemes. All elements, apart from "Pubhsher", were 
used In the case study companies. "Pubhsher" was not used in any of the other 
respondents or the schemes collected from the hterature. How thIS element can 
be use for content produced internally is not obvious. It could be mainly used for 
content acquired from external resources. 
The metadata elements not covered by DCMI were related to products, 
such as "Product Name", "Product Category" and "Customer SolutIOn". Product-
related metadata elements are business specIfic metadata and were used in both 
case studies. In Company B, the element "Product" was in use and in Company 
A, some groups were using elements to descnbe documents referring to products 
from theIr suppliers, such as "Stock Code" and "Manufacturer". DCMI being 
pnmanly a descriptIve metadata scheme, it also lacked elements such as 
"Status", "Audience" and "Ratmg". "Status" was used 10 both case studies and It 
is an important element because it denotes the currency and thus the value of a 
knowledge document. Metadata tndicating the Intended audience and use of a 
knowledge document were not used in Company A, but were used in Company B 
as "Intended AudIence", "Intended for" and "Intended for Use". None of the 
companies used "Rating" but users in Company B asked thIS to be added. 
As a summary of the above, the follOWing three tables present the 
mapping of DCMI to the extended metadata schemes of the two case studIes, the 
schemes collected for the prehmtnary questionnaire and the schemes reported tn 
the hterature (Table 38) and the metadata elements that are not hsted in DCMI 
but could be useful across industnes (Table 39) and the business-specific 
metadata (Table 40). The numbers in parenthesIs in the Obershaw column denote 
the number of schemes where the partIcular metadata element can be found 
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Table 40: Business-specific Metadata 
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6.4.4. Interaction of the Data Management Model and the Bibliographic 
Control Model 
In Section 2.3.2, the two main schools of thought on metadata were 
presented in order to present and explam the current status of metadata. The 
bIbliographic control approach, focused on developmg information systems to 
orgamse and provide access to large collections of information-beanng entItIes, 
was cnticlsed as expensive and too elaborate. The data management approach, 
concerned mamly WIth the technical aspects of metadata, such as data secunty, 
data shanng and data mtegnty, seemed to neglect the meta-informatIOn about 
informatIOn sources that would allow users to establish if the mformation source 
was of value to them. It was also mentioned that these two approaches are 
movmg closer to one another. 
In the context of KMS, the amalgamatIOn of the two approaches becomes 
more eVIdent, especially as KMS technology IS evolvmg. The metadata schemes 
from the two case studies included bIbliographIc (or deSCrIptIve) metadata, 
admimstratlve, technical and use metadata m order to indicate to the users the 
content, context and value of knowledge documents. As technology evolves and 
systems are better mtegrated, metadata that in the past were created manually and 
managed by the IKM team, such as the access rights to a document or the contact 
details of its creator, are now managed automatIcally by the KMS. Contact 
informatIon for the creator of a knowledge document, such as "Contact emall" or 
"Address", does not need to be recorded wIth the knowledge document but can 
be stored centrally and lInked through technologies, such as the ActIve DIrectory 
(Windows Server 2003 Active DIrectory). "Secunty", an element found in 5 
schemes by Obershaw (2002, p.35), IS no longer necessary to record wIth 
knowledge documents because access nghts are managed centrally ID security 
levels. Users usually can only browse, search and access content that they have 
clearance for. 
As the technology and the capabilities of mformation systems evolve, the 
tendency WIll be to use more automatically created metadata elements. 
Administrative metadata, such as "Date of PublicatIOn" or "Format" are created 
by the KMS at the time the knowledge document is uploaded into the system. 
Many systems, such as SharePoint, can also use the name of the file uploaded as 
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the "TItle" of the document Users are then responsible for giving a meaningful 
name to their file, followlOg, for example, the Naming GUidelines of Company 
B. VersIOn metadata used m worktlows, such as "VersIOn", "Last Modified by" 
and "Modified", are created by the KMS at the time of the modification. 
6.5. Users' Attitude towards the KMS and Metadata 
The prevIous sectIOns presented the orgamsatlOnal context and the 
compames' effort to manage knowledge through KMS and the relevant metadata. 
This section presents users' attitudes towards the KMS and metadata and 
whether these are useful tools for their Job. 
For KMS to work and serve their purpose, i e. to facilitate knowledge 
sharing wlthm an organisation, users need to become lOvolved and take 
owner.hlp of the KMS. The IKM team is there only to proVide support; the KMS 
needs to be a users' tool rather than an lOformation system that the company has 
Imposed. Meeting users' needs and thus gettmg users' acceptance is one of the 
cntlcal success factors for KMS (Table I). To achieve that, the IKM team needs 
to identify who the main user groups are, what orgamsational groups do they 
functIOn within and what knowledge they need. They also need to know how 
they currently find what they need and what are the shortcomlOgs of thiS 
method/tool. Last, they need to lOvestigate the factors that may hlOder knowledge 
shanng. 
6.5.1. Attitude towards the KMS 
The results of the surveys and the interviews in both companies revealed 
that the majority of the KMS users had a posItive attitude towards the KMS. In 
. both cases, more users were uslOg the KMS more than once a day to acceSS and 
upload knowledge documents and search for informatIOn relevant to their Jobs. In 
Company B, the KMS was much more Important to the daily tasks of users 
probably because it had been used longer and was better integrated to the day-to-
day tasks. It was mteresting to note that users from both case studies identified 
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the same two main issues: search efficiency and speed of the KMS. More details 
on the search efficiency will be provided in the next section. 
In both case studies, users in their majority were satisfied with the overall 
efficiency of the KMS and equally agreed that the KMS was useful to share 
knowledge. The main gain of the use of the KMS in both compames was 
improved access to documentation, informatIOn and knowledge. Less 
Information was circulated via emails and more was made more easily avaIlable. 
Particularly in Company A, where the KMS was fairly new, the effect of its 
recent implementation was felt more intensively. Users were satisfied with the 
fact that they could access other colleagues' work and felt that It had mcreased 
VISIbility of all teams' work in the design process of the car, which led to a better 
understandmg of the team's processes and functions. They also felt that the KMS 
increased the vlslblhty of their own work, which was a strong motivation to use 
the KMS. They thought that the use of the KMS helped them to identify their 
core competencies and expertise and to collaborate better. The KMS created the 
"bigger picture" for the mdlviduals and promoted the team SPirit Nevertheless, 
With the majority of engineers in Company A located In the same faclhtles, a lot 
of users mentioned that they preferred to "walk across the room" and discuss 
With their colleagues, instead of using the KMS. 
In Company B, the KMS has a crucial role as it enables the dissemination 
of knowledge documents across research centres and to all marketing companies. 
Pace-to-face commumcatlOn is not as easy as in Company A, since Company B 
has faclhtles around the globe. Users thought of It as the first port of call when 
they were looking for documents more than users in Company A did, because the 
KMS In company B is more established and has much more content. In both 
cases, users agreed that they spent less time searchmg for documents, although 
they felt that the search capablhty was not optimum, as discussed m the prevIOus 
section. 
In both case studies, users were positive in the role of their KMS for KM. 
They both agreed that the KMS were useful tools to manage their knowledge 
resources and to store knowledge resources useful for their colleagues. In 
Company A, the respondents trusted the content slightly more than in Company 
B, probably because the KMS had been Installed recently, content was still up-to-
date and more effort was made .10 put valuable content in the KMS. It was 
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expected that users ID Company B would agree more that the KMS was useful to 
search for eXisting mfonnation before starbng a new project because there was 
more content in then KMS; a slightly higher percentage of users in Company A 
agreed that that was the case. 
6.5.2. Searching and Browsing 
Search efficiency remains problematiC for a lot of KMS. Always 
Improving users' search experience helps m gaining users' acceptance of the 
KMS Users spend a lot of Ilme searchmg for content; the aIm IS to reduce that 
time and increase produCtlVlty. The KMS should be a one-stop shop; users 
should be able to access internal and external knowledge, find colleagues and 
collaborate, and keep up-ta-date with news. A federated search across these 
sources Will enable users to access knowledge seamlessly and quickly. Search 
can and should be custorrused to dtfferent users and their needs, through 
mdexmg, categorising and configuring the search algorithm to particular user 
groups. 
Users in both case studIes were comfortable in infonnatlOn seeking and 
most of the time they managed to find what they were looking for Users in 
Company B had more options to search for knowledge documents; they could 
use the simple or advanced search of the ABC hbrary, the portal or the 
Infospaces, with the simple search m the ABC hbrary bemg the most popular. 
They agreed that they could easily perfonn a complex search and that the search 
optIons were easy to use. Users ID Company A could use the simple or advanced 
search options of SharePoint but they were undecided regardmg the execution of 
complex searches and the search options. In Company B, the search interface 
was adJusted to the metadata used to descnbe the knowledge documents, whereas 
such customlsatlOn was not fully done ID Company A. Both were not particularly 
satisfied WIth the search results of the search engines. They complamed about the 
large number of results and the irrelevancy of many results. They asked for the 
abtlity to execute more precise quenes but they did not use the advanced search 
optIOns; this may be a training issue. Therefore, both preferred to browse for 
mfonnatlOn rather than search. Most users saId that, most of the Ilme, they used 
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the KMS to access known knowledge documents and therefore browsing for 
them was more convement It was not very often that they would need to do a 
general search on a tOPIC, when the use of the search engine would be most 
appropriate. 
In both case studies, users asked for a search expenence similar to 
Google, Le. simple, fast and efficient Search engme Google with its simple 
mterface and effective page rankmg has become the global baseline for search 
facIlities, It has dominated the market of internet search engmes during the past 
ten years, holding an average of 78% of the market share over the past year 
(Search engine market share 2(08). Enterprise search though is qUIte different 
from mternet search and compames do not have the resources to fine tune their 
search engines as much as Google does. 
There were a few differences based on demographic characteristics m the 
KMS users m Company A. Younger and more highly quahfied users were less 
satisfied With the search results, probably because they were more experienced 
users of infonnation systems and search engmes and therefore had higher 
expectations There were no Similar results m case study B; nevertheless, these 
findmgs were expected as younger people, even named as the "Google 
generation", are experienced users of Web search engines and their level of 
efficiency. 
6.5.3. Attitude towards Metadata 
Users need to take ownership of metadata, as they should for knowledge 
documents. When they understand the notIOn and usefulness of the metadata they 
assign to the knowledge documents they contnbute, they can ensure the quahty 
of metadata. Nevertheless, motIvatmg users to contribute to KMS and assign 
appropnate metadata is a difficult task "MotIvation IS problematic since extra 
effort and time required for structunng contnbutions need to be allocated in 
addItIon to their regular job tasks" (Hahn & Subramani 2000, p.307). 
In Company A, users did not have strong views on the creatIOn of 
metadata and Its importance. Some intel'Vlewees had a very positive attitude 
towards metadata and asked for more !raIDIng and guidehnes, whereas others 
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thought that it was not worth creating metadata because the search engine was 
not usmg It to provide good results. In Company B on the other hand, there was a 
clear consensus that It was easy and Important to create metadata for the 
knowledge documents. This difference in attitudes IS most likely down to the 
mandatory trammg that users m Company B receive on metadata and KMS. 
Although they thought that it was time-consuming to create metadata, they 
preferred to create their own metadata rather than someone else because they felt 
that they were more knowledgeable about the knowledge documents. 
"DescnptlOn" was an interesting element in Company B, as some admitted that 
they did not feel that it was an Important element and that that they simply 
copied the title instead of providing a descnptlOn, whereas others asked for the 
addition of "Abstract", which IS a qualified element of descriptIOn, accordmg to 
DCMI, in order to evaluate a knowledge document without having to open it. In 
both case studies, as users preferred to browse rather than search, they 
complamed about the filing process. They felt that somellmes it was difficult to 
deCide where to file a knowledge document and that documents were misfiled 
and therefore, difficult to find. 
In Company B there were dIfferences m users' attitudes towards creating 
metadata based on their demographic charactenstlcs It was very interestmg to 
find that women found It easier to create metadata. This vanable could not be 
tested m case study A and no other SImIlar studIes were found to compare the 
results. The reason for thiS difference is not obvious and therefore, It IS an aspect 
that more research could explore. It IS also something that should be taken mto 
account when developmg trammg sessIons on metadata In addItion, more hIghly 
qualified users preferred someone else to add andlor edIt metadata for them This 
may be due to the fact that some semor knowledge workers might ask their 
assistant to upload the knowledge documents on the KMS and create the 
metadata. 
Users were also asked to rate the metadata elements m terms of 
Importance, when they were searching for knowledge documents. Responses 
from the two compames were almost Idenllcal. In Company A, the most 
sigmficant metadata were "SubJect", "Title", "DescriptiOn", "Car Marque" and 
"Author". In Company B, the most slgmficant metadata were "TItle", 
"Descnption", "Pnmary Location Folder", "Owner" and "ClassificatIOn". 
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6.6. Metadata Framework 
Sectlon 2.3 presented the current state of metadata and a common 
typology of functIOns served by metadata In addlhOn, It provided arguments for 
the development and use of metadata standards in the corporate sector (2.3.5) 
despIte the fact that each organisation and mdustry may dIffer sigmficantly. The 
metadata mappmg m Section 64.2 demonstrated that, although the two case 
study compames were active in very dIfferent mdustries and had dIfferent 
characteristics, they used very similar metadata in theIr KMS. This findmg was 
supported by the mapping of the other schemes too. 
Company A did not have a metadata scheme in place; users were allowed 
to modIfy the metadata elements of dIfferent lIbranes according to their needs 
Although this practice has obvious benefits, It allows the co-existence of similar 
metadata elements that have not been clearly defined. As a result, the search 
effiCIency was compromIsed. Having a core metadata scheme m place would 
allow users to select metadata elements for their document lIbraries from a 
predefined lIst. Thus, the IKM team would be able to monitor the mappmg of 
metadata and theIr qualIty. Users would have to comply with the core elements, 
which should be mandatory. The search options could be then hnked to these 
elements. Users could still create their own metadata elements for these attnbutes 
that are particular to theIr own group of mformation. 
6.6.1. Rationale and Objectives 
A metadata scheme defines the attnbutes that can be aSSIgned to 
information or knowledge documents, the scope of these attnbutes and the values 
that these attnbutes can take_ It also defines which of the attributes are 
mandatory. 
Havmg a scheme in place, faclhtates the assIgnment of appropnate 
attnbutes to knowledge documents, the consistency among dIfferent sets of 
metadata and the qualIty control of metadata. From the user perspectlve, the 
scheme allows them to provide metadata for the knowledge they contribute in the 
_ most efficient way. 
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6.6.2. Metadata Framework 
The mam purpose of stonng knowledge documents in a KMS IS two-fold. 
firstly, to be able to access a knowledge document without having to rely on 
getting It from their creator; secondly, to be able to find information and 
knowledge relevant to what the users are currently workmg on, so that they can 
benefit from the knowledge and experiences of others and avoid trymg an 
approach or a solutIOn that was unsuccessful before. Content should not be 
copied or used without prior critical analysis and evaluatIOn. To evaluate the 
knowledge documents, users are in need of three main categories of metadata: 
content, context, value. Tbey need to have an mdlcation of the content of the 
knowledge document; they need to know the context where thiS knowledge 
object was created and the context where It can be used, and last, they need to 
have an indicatIOn of the value of the content. Table 41 provides a set of 
questions that users of KMS should be asking before using knowledge 
documents and what kind of informauon can metadata provide to that effect. 
Question Metadata 
Who wrote It? What expertise does the author have? Value 
Who IS the intended audience? Context 
When was thiS produced? Is It stili valid and relevant? Value 
What eVidence IS used? What argument IS bemg made? Is It relevant Content 
to the task at hand? Value 
How confidential IS thiS mformation? Does the company have the Context 
right to distribute thiS mtemally and/or externally? 
Table 41: Metadata ror the evaluation or knowledge documents 
Both case study companies used m their rnetadata scheme, as seen m 
Section 6.4.2, different types of metadata to prOVide mformatlOn and access to 
their knowledge documents. It became eVident that, in the context of busmess 
orgamsatlOns, almost all types of rnetadata, as defined m the metadata typology 
(SectIOn 2), are needed. Thus, a comprehenSive metadata scheme for a KMS 
should include. 
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• Descnptive metadata, which descnbes the content (with the descriptton 
and keywords for example) and, to an extent, the context of a knowledge 
document (who wrote it), for the purposes of discovery and identlficatlOn_ 
o Subject-based metadata, which enables users to fmd content when 
they are not fanulIar WIth a specIfic knowledge area and do not 
know what search tenns to use_ 
• Administrative metadata, which provIdes more infonnatlon on the 
context of a knowledge document (what is the mtended audIence) and the 
value (when it was created and reviewed) 
• Structural metadata, which can help users to find relevant knowledge 
documents 
• Use metadata, whIch provIdes the value of a document (how relevant IS 
the document, what do other users thmk about it)_ Use metadata can help 
to bUIld trust on the content with qualIty ratmgs. 
• Techmcal metadata, which facIlItates the management of knowledge 
documents by controlling access to them. Users can share knowledge 
more freely when they are assured that only authorised users can access 
confidential documents. 
• Business metadata, whIch provides the context of a knowledge document. 
It proVIdes mfonnation on the speCIfic business process or method or tool 
that the particular document refers to 
Based on the metadata mapping, Table 42 presents a lIst of metadata 
elements that should be mcluded in a comprehensive metadata scheme. This 
table is intended to be used as a framework for future development of metadata 
schemes in KMS. The framework mdicates good practice but needs to be 
customIsed to the particular needs and busmess context of each organisatIon with 
busmess-speciflc metadata to maxImIse its effect Most, but not all, of the DCMI 
elements are used accordmg to the Dublin Core Metadata Imtlattve Usage GUIde 
(Hlllmann 2(07). AdditIOnal elements are proposed wlthm the three DCMI 
metadata categories. 
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Attribute Formut Scope Notes 
A. Content - -
-
- . . -
TItle Free text Provides the document name and an mdlcatlOn of the 
content. As many KMS use the file name as title, 
Nanung GUIdelines should be established to help the 
users construct meaningful titles. The practice of 
inputtmg meamngful titles slgmficantly faclhtates 
both search and navlgallon, as the title IS usually used 
as hyperhnk to the knowledge document. 
When the title IS hyperhnked to the document, there IS 
no need to use the element "Identifier". 
Subject Controlled Provides m the form of keywords an mdlcatlOn of the 
vocabulary content. The use of a controlled vocabulary or formal 
classification scheme is highly recommended as users 
can search by particular terms and relevant 
knowledge documents can be grouped together m 
navigallon. 
Descnptlon Free text It IS the most difficult elements for the users to create 
as It reqUIres more time and thought. Guidelines 
should be given on what to mclude: 
- contents 
- descnpllon of the context that lead to the knowledge 
document 
- summary of key or unexpected findmgs 
If subject is noted with controlled terms, descnption 
IS the only elements where users can mclude 
keywords, not available m the controlled vocabulary. 
Language Controlled lIst For multmational orgamsations, It IS very useful to be 
able to retneve content m only one language. 
RelatIOn HyperlInks to It IS very useful to hnk knowledge documents With 
other the same content In different verSIOns (e g. executive 
knowledge summary and presentatIOn) or in different languages. 
documents 
Coverage Controlled lIst Temporal and spatial coverage provide to an extent 
the context of the knowledge document. 
Project Controlled lIst It proVides mdlcallon of the content and the context of 
of projects the knowledge document and can be used to group 
together all documents created for a project. 
PrOject phase may be an attribute that a company may 
consider to use for better tracking of the documents 
related to a proJect. 
B. Intellectual Property -
Creator and User's name Indicates the person responsible for the content of the 
contact knowledge document. Many KMS use as creator the 
detruls person who uploads the document in the KMS. When 
this is not the case, creator should be used for the 
person who had the intellectual input and can be 
contacted when further mformatlOn about the content 
is needed Knowledge documents can help Identify 
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Attribute Format Scope Notes 
Busmess 
VOlt 
experts and "go to" people and to create hnks 
between users that work m smular projects or 
practices_ The person who Just uploads the document 
on behalf of the creator should be marked dlfferently_ 
Related to the creator, is the user who last modified 
the document. KMS captures this metadata 
automattcally but users should be able to see who the 
original creator was. 
Contact detatls for the creator and the user that last 
modIfied the document should be easIly accessIble. 
They should not be captured as metadata and stored 
with the knowledge document because thm 
maintenance is particular dIfficult. A hyperltnk to the 
company's people dIrectory (or yellow pages) 
provides the necessary detatls. A hyperltnk to the 
user's profile, If this IS an avadable optIon, proVIdes 
more mformatlon on the creator's experience and 
expertIse and that can help users trust the content. 
Controlled Itst It refers to the specIfic department, group or project 
team that is responsIble for the content, as more often 
a knowledge document is the outcome of the work of 
a group of users. 
In addItIon, this element is useful when the creator of 
the knowledge document has left the company or 
changed business unit, as the users can contact their 
colleagues for additional mformation. 
Controlled hst Confidenttaltty of busmess mformatton IS somethmg 
that users need to keep in mmd when they are 
consultmg a knowledge document Not all content can 
be used or referenced externally and complicated 
confidentlaltty agreements are used to make sure that 
clients' mformation is not published At the same 
time, some information needs to be used for busmess 
development and marketmg purposes Being able to 
easily identify what can be used externally and what 
not is very important 
C. Instantiation 
Date 
Type 
AutomatIcally 
input by the 
KMS 
Controlled Itst 
Date IS a very Important element because It mdtcates 
the value of a knowledge document. Date of creation 
and date of last update are Important as users should 
be able to search for content that was created or 
updated 10 the last month, week etc. 
ExpiratIOn or next reVISIOn date is equally important 
to facllttate the qualtty control of content To avoid 
the KMS turnmg mto a storage space for out-of-date 
content, effort IS required to regularly check and 
update content 
It is an important element because IS allows the 
idenltficatton and retneval of documents created for 
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Attribute Format Scope Notes 
specific purposes, e g case studIes, reports, trammg 
materials, procedure documents and presentations. 
AudIence Controlled hst It can be used wIth the type to mdlcate the mtented 
audience of a knowledge document, e g. if it is a 
training material for a specific groups of users or a 
marketmg material to be used in specIfic countries. 
Format Automallcally It IS an element that the KMS creates to facIlItate the 
mput by the management of the documents and allows the users to 
KMS select the appropriate software. 
Status Controlled hst It indIcates whether the knowledge document IS in 
draft or approved, so that users know whether they 
can use it or not 
VersIon AutomatIcally It IS very useful to keep track of changes m the 
mput by the content of knowledge documents. It facIlItates the 
KMS tracking of responsiblhty too. 
Ratmg Can be It IS an element that was asked for by users. 
relevancy Relevancy ratmgs can help the retneval process User 
ratings, user annotatIOns provide other users' opinion on the 
annotatIOns or content and number of downloads allows users to see 
number of If their knowledge documents are used by their 
downloads colleagues. All these can help them trust the content 
of the knowledge document and motIVate them to 
share knowledge. 
D. Other Metadata 
Practice Controlled lIst It can be used to indIcate the mam practICe, process, 
Area method or tool used in the proJect. 
Chent Controlled hst It provIdes mdlcatlon of the content and context and 
of clients allows users to retrieve knowledge documents by 
specific chents. 
Industry Controlled lIst It can be used to categonse documents by mdustrIes 
or sectors. 
Product or Controlled hst It can be used to retneve and group together all 
ServIce of products or knowledge documents by a specIfic product, service 
services or customer solution. 
More elements can be used to provide more detailed 
informallon, If required, such as product family or 
I product category. 
Table 42: Metadata Framework 
6.7. Development of a Metadata Management Strategy 
From the comparison of the two case studies, it became clear that 
metadata need to be addressed from each organisation m a systematIc way to 
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ensure that it is used m its full potential and to faclhtate KM. A metadata 
management strategy descnbes the systematic way that an orgamsation decides 
to use metadata. 
The hterature does not offer much informatIon on this specIfic aspect of 
usmg metadata for the purposes of knowledge management, as dIscussed in 
Chapter 2. Most studies only mention the use of metadata, but do not offer much 
mformation on what metadata and how they are used in KMS. Only a few 
organisations have published theIr metadata scheme (Section 24). Not many 
studIes have been pubhshed on metadata management strategy eIther. The 
followmg sections aim to offer some guidance on what the strategy should cover. 
6.7.1. Rationale and Objectives 
A well-defined metadata management strategy WIll allow an organisatIOn 
to use metadata m the most effectIve and successful way. For the organisation 
and the IKM team, the benefits are multiple: It WIll enable the quahty control of 
the existIng metadata m the KMS; the development of new metadata tags to 
address future needs; It may also enable the development and mteroperablhty 
-
wIth new KMS or informatIOn systems in general. For the indIvIdual users, it will 
allow them to create and use metadata of hIgh quahty. It will also faclhtate the 
delivery of the traimng they need to create and use metadata. 
As mentioned before, each orgamsatIon is different and has dIfferent 
metadata needs. The factors that need to be taken mto account when decidmg on 
a metadata management strategy, as they have been IdentIfied through the two 
case studIes, are. 
• SIze and resources: the size of an organisatIon IS proportIOnal, to an 
extent, to the number of KMS users, the number and type of KMS, the 
number of knowledge resources, the size of the informatIOn and 
knowledge management team, and the budget to be spent on informatIOn 
and knowledge management. 
• Industry: each industry has specIfic characteristIcs and trends that dictate 
the mformatlon and knowledge management needs and practices of the 
organisatIOns that do business m It 
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• Knowledge dependency: the industry sector defines how important is 
mformation and knowledge for each orgamsatton_ The protection of 
intellectual capItal and mnovatlOn are two subjects closely rela~d to 
knowledge-mtensive orgamsatlons_ 
• Product or servIce hfe cycle. the tIme reqUIred to develop a new product 
or servIce determines the importance of havmg all the pIeces of 
mformatlOn and knowledge accessible at any time. The processes 
reqUIred to develop a new product or servIce Impact on the amount of 
documentatIon produced for it. 
• Legal requirements' m many mdustry sectors. regulatory bodIes set 
standards that the orgamsatlOns need to meet 10 order to produce 
acceptable products or servIces. Some standards dIctate the sort of 
information and metadata each organisation should produce m order to 
comply wIth the standards. 
6.7.2. Metadata Management Strategy 
The metadata management strategy should address all issues related WIth 
metadata. Therefore. It should include the following components: 
A. Planning 
• Definition of roles and responsIbIlIties for executmg the metadata 
management strategy. establIshing standards. procedures and policies. 
• AllocatIon of resources (staff. time. budget requirements) to implement 
the metadata management strategy. 
• IdentIficatIOn of and collaboratIOn with key stakeholders to develop the 
rnetadata management programme. 
• DeciSIOn of how metadata wIll be used in the organisatIon' m which 
KMS. for whIch purposes. 10 order to align metadata management WIth 
busmess objectives. 
• DeciSIon on the use of metadata for internal only. or internal and external 
resources. 
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• Decision of who will use which metadata and why: IS metadata to be used 
only for technical functlOnahty or it will be used by the users of the KMS 
as well? 
• IdentificatIOn of KMS user groups and their metadata needs. Some 
metadata elements will be appropnate only for a group or groups of users 
• Development of the metadata scheme with defimllon of elements, 
possible values and scope of use As discussed in the prevIOus sections, 
the scheme should address busmess needs and accommodate for business 
data. 
• Development or implementallon of corporate taxonomy. 
• DefinitIOn of metadata processes: 
o Responslblhty for creatmg metadata. 
o DeciSIOn If metadata will be exammed/edlted for quahty and by 
whom. 
o Development of workflows for metadata, so that there IS a clear 
identlficatlOn of ownership, approval status, date of operallon etc 
• DefimtlOn of expected metadata quahty. 
• Ahgnment of search capablhties and navigation aids of the KMS With the 
metadata scheme. 
• Identification of sources of metadata (exlstmg databases and files) and 
their quality. wIll metadata used m legacy systems be directly migrated to 
the new KMS. 
• Development of methods to consohdate metadata from multiple sources: 
how metadata Will be harvested by other sources and how the KMS and 
different mformallon systems wlllmteroperate 
• Idenllfication of trammg requirements' how and when should be users 
tramed to use and create metadata. Traming should be aligned With user 
group reqUirements 
• DeCISIOn on the appOintment of metadata super-users and IdentificatIOn of 
selection cntena and their trammg requirements 
B. Ongoing Maintenance 
• Responslblhty for updatmg and maintammg the metadata scheme. 
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• DesIgn of communicatIon plan for ongomg commUnIcatIOn and 
cooperation with key stakeholders, mvolving them m the quahty 
assurance and scheme maintenance in order to assure that metadata 
deployment will add value for them 
• Development of tIme plan for metadata scheme and corporate taxonomy 
revIew and updatmg 
• Development of methods for measurement of the use and effectIveness of 
the metadata 
6.8. Summary 
This chapter compared the results of the two case studIes. It provided the 
similarities between the case studIes that made them comparable and dIscussed 
the organIsalIonal characterislIcs that define the KM needs of the organisations. 
KM m Company A was stIll m its first steps and a lot of effort IS further required 
to make the ImplementatIon of the KMS a success. Users were enthuslaslIc about 
the KMS and thought that It was a very useful tool for KM. The negalIve 
comments focused on the search engine and the speed of the system. Company B 
has a more mature KM programme and the KMS IS well integrated m the day-to-
day tasks of the users Users had posItIve views for both the KMS and the 
metadata used The cnticlsm referred mostly to the sIte structure, the process of 
uploadmg documents, and the fact that It could be a slow system. 
From both case studIes, there are useful lessons to be learnt. ThIS research 
focused on the metadata used and the metadata management ,trategy followed by 
the two companies. A metadata framework was developed based on a mapping 
of the metadata schemes used in the two companies. Guidelines for the 
development of a metadata management strategy were also developed based on 
what was thought as good practIce from the strategIes that the companies were 
following. 
The next chapter presents the conclusions of thIS research and examines 
how the aIms and objectIves, set in Chapter I, have been met 
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Chapter 7. Conclusions 
Tins chapter presents the outcomes of this research at a higher level and 
exanunes how the aims and objectives set in Chapter 1 have been met. It 
summarises the findmgs and explams the contnbutions of this research to the 
KM theory and practice It provides the researcher's reflections and lessons 
learnt in regards to the methodology and the overall research process Last, it 
presents areas that this research has identified as opportumtles for further 
research 
7.1. Summary of Findings 
Many have argued that knowledge cannot be managed, as It primanly 
reSides in people's heads. Nevertheless, the processes of creatmg and sharing 
knowledge can be faclhtated by KM and KMS. Knowledge is valuable when It is 
shared; cochfied knowledge can be shared when it is retnevable in some way, It 
can be eastly retrieved If It IS organised in a KMS and descnbed with metadata. 
KMS should be viewed as a number of systems that work together to proVide a 
knowledge management capablhty. This research followed the pragmatic 
paradigm and was dnven by the lack of a metadata standard for KM and relevant 
guidance on how to develop and manage metadata in a KMS It adopted the user 
perspecti ve With the overall aim to offer practical adVice on the use of metadata 
in KMS In tenus of theory, It explored how metadata IS evolving and what 
mfonuation science has to offer to KM practice. This research had three aims. 
The first aim was to examine the role of metadata m the orgamsatIOn of 
knowledge for the purposes of KM. The speCific objectives to support this aim 
were the Identification of currently used metadata, their perceived usefulness, 
analYSIS of metadata management strategies and the study of their cost-
effectiveness. The two case studies provided useful data to pursue these 
objectives. Users' attitude towards metadata and KMS was generally positive. 
Well-designed and managed metadata was an Important component of KMS and 
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impacted on the abihty of the users to retrieve, reuse and share knowledge 
documents. Metadata and KMS are necessary steppmg stones for KM, 
faclhtatmg their users to collaborate, create new knowledge and innovate. The 
mterviews with the IKM team of both compames provided valuable inSight to 
their metadata management practices. The two companies followed different 
approaches to metadata, with Company's B approach providing better results for 
the users. In both cases, users needed to take ownership of the content, its update 
and the related metadata, since they are the most knowledgeable about the 
content and can descnbe it best. They can decide when content and metadata 
need updatmg. Creating metadata should be as qUick and easy as pOSSible for the 
users. The use of taxonomies, m the form of drop down menus, for metadata 
elements that can have predefined values, such as subjects, regions, and chents, 
slgmficantly faclhtate the creation and enhance the quahty of metadata. None of 
the two compames measured the cost of creatmg metadata or quantified the 
benefits of its use It became apparent that the use of metadata did not need to be 
financially Justified; the benefits, although not formally measured, Justified the 
investment Studying the metadata schemes of the case studies also showed that 
the two models are movmg closer together, especially m the context of KMS. 
Technical metadata, from the data management approach, are necessary to run 
and govern the KMS Blbhographic metadata are necessary to descnbe and 
retneve knowledge documents. 
Bmldmg on the findmgs of the first aim, the second mm was to propose a 
framework or guidehnes for the creation of a comprehenSive scheme, which 
would be composed of the necessary elements that would effectively descnbe 
knowledge in the context of an orgamsation's memory. The speCific objectives to 
support this aim were to identify the elements that may be speCific for the 
description of knowledge and to map semantically the elements identified for the 
first objective to DCMI. DCMI was used as the baseline for the mappmg as it IS 
the de facto standard for digital content. Both schemes had a lot of common 
elements, makmg It a good startmg point. However, current metadata standards, 
such as DCMI, focus on the descnptlon of the content of a knowledge document. 
KMS users also need to know the context and value of a knowledge document. 
Metadata should be thought of as part of the three-tier approach of KM, as it 
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provides benefits to all three levels (organisation, commumty, indivIduals). More 
specifically, metadata: 
• fulfils the organisational needs and busmess objectives related to 
KMS efficiency, faclhtates the management of the content of the 
KMS and establishes ownership and preservatIOn needs, 
• helps connect users by idenlIfymg the community that contributed to 
the creation of a knowledge document, or is interested in the 
knowledge area that the document IS relevant to, monitors versIOn 
control of documents that are co-authored and momtors knowledge 
documents' value by status (approved, to be revIewed etc), 
• allows the mdlvidual user to easIly retneve relevant knowledge 
documents, evaluate the content of a knowledge document, 
understand the context that led to the creatIOn of the knowledge 
document and connect with ItS owner. 
The understandmg that each mdustry may have dIfferent requIrements led 
to the proposal of a metadata framework, instead of a metadata scheme. The 
framework can provide suffiCIent guidance on the creation of metadata schemes, 
according to the needs of each orgamsation or industry. The comparison and 
cross-walk analYSIS of metadata schemes used m dIfferent sectors and industnes 
showed which elements should be always present. User and business needs, as 
well as demographic factors need to be taken mto consideration when deSIgning 
and Implementing a KMS and its metadata scheme. DCMI can be used as a baSIS 
for the creation of a metadata scheme, but more metadata, glvmg information of 
the use and business background of knowledge documents, are needed to provide 
the business context and trust to the knowledge documents. 
The third aIm was to propose a set of gUIdelInes for efficient metadata 
management strategy. The proposed set of gUldehnes alms to cover all stages of 
metadata management. Users' needs and attItudes need to be taken into account 
m every KM programme and KMS Demographic characteristics of the user 
populatIon can be used m the design of the metadata management strategy and 
the trainmg provided. The role of traimng became apparent m these two case 
studies. Users need to understand how metadata works and why it IS Important to 
proVIde good metadata The training should not be hrmted to how to create 
metadata but should mclude scenarios of how qualIty metadata allowed a user to 
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find the infonnation they were lookmg for or to connect with other users. In 
addItion, indlviduahty and personalisatIOn is important. KMS customlsable to the 
individual and from the mdividual create the sense of personal space, ownership 
and sense of commumty wIth region- or community-specific content. Context IS 
driving the content; users need content that will SUIt their context. 
7,2, Contributions of the Research 
The method followed in this research, case study research, has been used 
for a number of studIes m different dlsclphnes and It IS well-SUIted for 
exploratory studies. An interestmg point of thIS method is that there are not 
clearly defined and designed steps but each researcher has to deSIgn hislher 
research plan accordmg to their research questions, subject and environment. On 
this occasIOn, the research plan was based on a set of tOPICS, related to metadata 
and KMS. The same tOpICS were used consistently whIle applymg a number of 
data collection methods to frame the IOvesttgation and the presentatton of 
findmgs. Tills practice allowed the researcher to develop consIstent data 
collectton tools and collect comparable data 
Research htemture on metadata, KM and KMS proVIded the basis and the 
theorettcal fmmework of thIS research but there was not enough infonnation on 
how metadata is bemg used for the purposes of KM. ThIs research offered a 
detaIled explomtlon of KM pmctices related to metadata m two orgamsations. It 
documented the metadata schemes that the two companies use and their metadata 
management stmtegy and demonstmted the importance of metadata 10 
knowledge organisation. It also offered an in-depth descnption of KM pmctices 
apphed m two knOWledge-intensIve industries. Both industries present specIfic 
charactensttcs that havean impact on the KM needs of the two compames These 
charactenstlcs have been identified and their impact on KM pmctices has been 
explained. The KM Iitemture on the pharmaceutIcal industry was more extenSIve, 
offering studies on vanous aspects of KM pmctlce and theory, but not the use of 
metadata. The KM Iitemture on the motorsport engmeenng industry was very 
limited. 
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A sigmficant aspect of this research, compared to other studies on KMS 
evaluation, IS that It provided the users' perspective and attitudes. It has been 
menhoned earlier that users are the most Important stakeholders of a KMS. To 
have a successful KMS and KM programme, users have to use the KMS and 
create high quality metadata. The case studies provided indicatIOns as to which 
metadata users find Important, whether they are mcllned to create metadata and 
who they thmk should create metadata and whether trammg is important to 
improve the metadata quality 
The metadata framework and the metadata management strategy 
proposed in Chapter 6 are the mam contnbutions to the KM practice, as they 
proVide good practice on how to create a metadata scheme to be used m a KMS 
and what steps should be included in a metadata management strategy. The 
metadata framework includes all necessary metadata to provide the content, 
context and value of a knowledge document. The metadata management strategy 
outlines the necessary steps for the planning and ongomg maintenance of an 
mvestment on quality metadata They are both mtended to be used as a checklist 
when creatmg or improvmg a KM programme and KMS OrganisatIOns should 
be able to take these two tools and adjust them to their own system, environment, 
CUlture, and needs. 
At a higher level, the main contnbution to mfonnatlon science and KM IS 
that this research offered a link between the two areas of study. KM is said to 
draw Its theories and practices from vanous disciplines. The contnbution of 
mfonnation SCience was not as evident as other sciences, such as management or 
computer sCience. This research demonstrated how cataloguing, i e. a well-
established practice in infonnatlOn science, and the theory behmd it are necessary 
for knowledge organisatIOn and KM. InfonnatlOn science has long developed 
cataloguing rules and metadata schemes, such as the DCMI, that can be applied 
inKMS. 
7.3. Reflections and Lessons Learnt 
As mentioned m Section 3 5 5, the case study research is qUite 
complicated With implications for the role of the researcher, tenns of objectivity 
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and rigour. Working With outside orgamsatlOns mised additIOnal issues of time 
management, confidennahty, privacy and politiCS. 
The main Issue With working with outside orgamsatlOns was to find 
organisatIOns that were willing to participate in the case studies The process of 
finding orgamsallOns that fulfilled the criteria for the case studies and securing 
their collaboratIOn was long and comphcated. The ong1Oal scope of research in 
terms of industry sectors, i e. management consultancies, had to be broadened to 
other 10dustnes which proved equally 1Oteresting, m terms of KM pracnces and 
context This research asked compames to devote substantial time, demonstrate 
their KMS and share propnetary informatIOn and knowledge documents to 
people outside their confidential boundaries. To agree to that, the research had to 
proVide some value to them as well. Both of the companies that participated 
thought that this was a good opportumty to evaluate their KMS and get users' 
feedback from an impartial source 
Time constraints are always an Issue when working with other 
orgamsatlOns, as the researcher needs to adhere to their nme schedules. The time 
spent With each of the two compames, evaluating and testing the KMS, speakmg 
with the users and the IKM team, was suffiCient to collect the necessary data and 
get a feehng for the organisallonal culture. In an Ideal research scenano, more 
time spent mtervlew10g and observing users would be useful The protectIOn of 
confidentiahty for al1 users and their companies was of pnmary interest. Data 
were only presented when they did not allow the idenllfication of the companies. 
Users' privacy was assured through the anonymity of their responses and 
mterviews. Nevertheless, it became apparent that some users, espeCially m 
Company A where the number of employees is relallvely small, were reluctant to 
answer the questIOnnaire or did not want to proVide their demographic 
chamcteristlcs, pOSSibly because they were afmid that this would lead to their 
Idenllfication within the team 
In case studies followmg the quahtatlve pamdigm, such as this one, the 
role of the researcher is very Important. While conducting quahtative, seml-
structure mterviews, the researcher needs to stay focused, avoid personal views 
and leadmg questIOns and take every opportumty is given from the interviewee to 
explore particular aspects of the topic in more detail. At the same lime, the 
researcher needs to control the process and gUide the mterview, not al10wing the 
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intervIewee to wander mto irrelevant tOpICS. Experience m conducting mtervlews 
helps the researcher m collecting useful data ObjectivIty IS required not only in 
data collection, but in data analysis, too The exploratory nature of the cases, the 
absence of sImIlar studies and relevant literature made the mterpretatlon of 
findmgs even more dIfficult. The ngorous analysis of the intervIews and the 
quahtative answers of the questionnaIres with codes and the use of Atlas tI 
sigmficantly faclhtated the groupmg of simIlar data and the presentation of all 
users' views and attitudes. Data tnangulation IS a means for the researcher to 
check if their personal opinion or the vIew of a stakeholder has mfluenced the 
collection and analYSIS of a set of data If data collected through one method 
contradIct data collected WIth another method, then the researcher needs to take a 
step back and revIew their analYSIS to find out why data do not corroborate the 
findmgs. 
7.4. Areas for Further Research 
The findmgs of this research are based on two case studIes and the 
literature. Although steps were taken to ensure the generahsabihty of the findmgs 
of the case studies to the greatest extent pOSSIble (multiple-case study design, 
triangulation of data), case studIes can only offer analytIC generahsatIOn, i e the 
expansIOn and generalisatIOn of theories, and not statistICal generalisation. This 
research provided the ImtIal exploration of the topic. Further research would be 
useful to collect and analyse more users' attItudes, metadata management 
strategies and metadata schemes used in KMS from dIfferent companies m 
vanous mdustries. 
A survey could be done WIth more compames across more mdustries to 
collect more metadata schemes m order to vahdate the metadata framework The 
framework showed that the same core metadata are used in companIes in 
dIfferent industnes. Studying more industries would confinn the apphcabilIty of 
the framework independently of industry sectors The framework could also be 
put to test in a hmited number of cases; measuring users' attitudes after the mitial 
stage of ImplementatIon would demonstrate whether the framework is 
comprehensive and meets users' needs. A series of in-depth qualItative 
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intervIews with the IKM team leaders of a greater number of compames would 
allow the testing and further development of the proposed metadata management 
strategy with more data on methodologies and possIble timelines. 
This research provided some interesting findings based on the 
demographic information of users, such as the gender dIfferences m attItude 
towards metadata in Case Study B. The demographics of Case Study A dId not 
allow the examinatIon of this vanable wIth the users' attItude towards metadata 
There was not much mformation on users' at!ttudes towards KMS or metadata m 
the hterature to allow the comparison of the findings. Further studIes should be 
conducted to validate the findmgs around users' attItudes towards metadata and 
KMS. Users' posItive attitude towards KMS is one of the critIcal success factors 
of KMS and theu needs, hkes and dlshkes should be taken into account when 
deslgmng the KM infrastructure. 
Ftnally, one of the objectives of thIS research was to explore the financIal 
benefits of using a KMS and metadata for the orgamsatton of knowledge 
documents. The two case studies showed that the specIfic organisatIons were not 
too much concerned with the financIal aspect of the use of a KMS. Nevertheless, 
the use of KMS and the development of a KM programme, even in Its simpler 
form, require financIal, tIme and labour resources and the IKM team needs to 
make the busmess case for them Therefore, the financial value of usmg of a 
KMS and investing on quahty metadata should be explored through a detailed 
cost-benefit analysis. 
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Knowledge Management Research Group 
Department of Information Science 
~ Lol,;lghb.omugh 
• Uruverslty 
Invitation to participate in a research project 
Dear SirlMadam, 
I would like to invite you to participate in a research project that is 
mvestlgating how knowledge is most efficiently described, dIstributed and stored 
within UK-based management consultancy companies. More specifically, the project 
is concerned with the use of metadata for the description of knowledge assets. 
Your company has been selected on the basIs of its main actIvitIes and 
sefVIces wIth reference to knowledge management. An important cnterion was also 
the importance that knowledge creation and sharing has WIthin your company. 
This questionnaire is the first phase of the project runDlng from March to May 
2006 and aims to collect prehnunary data about companies' knowledge management 
activities. The second phase of the research involves further investigation conducted 
through mterviews and another questionnaire. I would also hke to extend an mvitation 
to you to help in these follow-up activities. 
I would hke to assure you that all data that you provIde for the purposes of this 
research wIll be kept anonymous, and no opinions or results wIll be attnbuted to you 
or to your organisation. 
Should you have any questions or require more detaIls about thIS research, 
please do not heSItate to contact me. 
Thanking you in anticipation, 
Christina Apostolou, PhD Researcher 
Chnstma Apostolou 
C Apostolou@lboroacuk 
httpl!km lboro ac uk! 
Department of Infonnation SCience 
Loughborough UnIversIty 
AshbyRoad 
Loughborough 
leicestershIre LEII 3TU 
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Background Information 
I. Name ofcompany ___________________ _ 
2. Please state your position in the company _____________ _ 
3. How many employees does your company have? 
0-490 50-990 100-4990 500-9990 1000+0 
Kno"lcdge Managemcnt 
4. Does your company actively manage and support knowledge? 
5. Do you have an Information Manager or Knowledge Manager? 
6. If "Yes", what are their exact job ot1e and responsibilities? 
Yes 0 NoD 
Yes 0 No 0 
7. Does your company have systematic processes for capturing knowledge? 
Yes 0 NoD 
Kno\\lcdge ~Ianagcmcnt System 
8. Does your company use any kind of knowledge management system? 
Yes 0 No 0 
(If "No", please go to question 18.) 
9. If "Yes", please specify the kind: 
• General knowledge management system 0 
• Content management system 0 
• Collaboration software 0 
• Other 0 (please specify), ____ -"-___________ _ 
10. If poSSible, please give an estimate of the number of resources on your knowledge 
management system: 
0-999 0 1,000 - 9,9990 10,000 - 99,999 0 100,000 + 0 I don't know 0 
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11. How has your system been developed?: 
• Has it been developed in-house? 0 
• Is it off-the-shelf commercial software? 0 
• Has it been customised to your needs? 0 
• Other 0 (please speclfy) ________________ _ 
12. Who is primanly responsible for its updatmg and continumg development? 
13. Who decides which new resources will be added to the system? 
• The author/creator 0 
• An editor 0 
• Other 0 (please specify) ________________ _ 
14. What is the process of adding new resources to the system, in terms of activities, 
such as creation, editing, and organising? 
15. Do you regularly momtor and evaluate the usage of the system? Yes 0 No 0 
16. How well does the knowledge management system support the business 
objectives of your company? 
Very well 0 Satisfactonly 0 Not very well 0 I don't know 0 
17. How well does the knowledge management system meet the daily mformation and 
knowledge needs of your employees? 
Very well 0 Satlsfactonly 0 Not very well 0 I don't know 0 
(please Ignore Question 18, If you have answered "Yes" In Question 8.) 
18. Could you state the reasons why your company is not using a knowledge 
management system? 
• It IS not necessary 0 
• Other information systems are sufficient 0 
• The commercial software solutions are too expensive 0 
• Other 0 (please specify) ________________ _ 
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:\Ictadata: 
Tags llsed to descnbe attnbutes of information and kno\\ ledge resources, e.g. author, 
key\\ ords. date and abstract. frequently input as fields in databascs. information 
systems and kno\\- ledge management systems. 
19. What kind of tags does your infonnationlknowledge management system use IR 
order to descnbe and orgaruse the resources available? 
20. Are the resources in your system described and organised automatically by the 
system? Yes 0 No 0 Some 0 
21. Is any member of staff IRvolved in the evalualIon or refinement of this process? 
(such as the infonnatlOn manager or an edItor) Yes 0 No 0 
22. Are the tags developed according to a specific scheme or standard? Yes 0 No 0 
22 a If "Yes", which? 
------------------------------
22.b. If "No", IS it a metadata scheme developed by your company? 
23. Who is/was responsible for the selection of the specIfic tags? 
Yes 0 No 0 
24. If none of the above situations accurately describes your approach to metadata, 
could you please provIde some details about your practice? (e.g. who is 
responsIble for its creation, development and apphcation?) 
Your further contribution will be most valued in this research. H your company 
is wilHng to participate in more in-depth research on the topic, please provide 
contact details. 
H you decide not to participate in the follow-up research, it would be very 
helpful to know the reasons why. 
Thank you very much for taking the tIme to complete this queslIonnrure. 
Please return it in the envelope provided at your earliest convenience. 
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Appendix B: Preliminary Questionnaire Design, Administration 
and Results 
1. Preliminary Questionnaire Design and Administration 
The design principles presented in SectIOn 3.3 were put into practice 
when deslgmng the preliminary questionnaire. It was designed keeping in mind 
all known factors that influence the response rate of a survey. The questions that 
were developed aimed to collect preltminary data about the management 
consultmg companies. QuestIOns referring to sensitive information, such as cost 
or efficiency of the KMS, were kept to a mlmmum. These Issues would be better 
addressed through interviews, where the respondent can feel more comfortable 
and formulate the answer more effectively. 
The questionnatre included open- and closed-ended questions, as 
appropnate. Closed-ended questions were used to ask factual informatton and 
attitudes. ChOices for middle and non-attitudes were mcluded so that respondents 
would not be forced to make a chOice Open-ended questIOns were used in the 
mstances where more mformation was necessary, for example to describe the 
process of adding new knowledge assets to their system or to descnbe their 
metadata approach. In order to provide response categones Within respondents' 
capabilttles, the response "I don't know" was used in a few questtons. Overall, 
questions were tested for ambigUity and vagueness to reduce inconSistency m 
responses. 
The questIOnnaire was produced m a booklet format that would appear 
profeSSIOnal and appeal to very busy semor managerial staff. The covenng letter, 
explaining the purpose and Importance of the research, information about the 
researcher, and the anonymity of the responses, was included in the frrst page of 
the booklet. The mathng of the questIOnnaire was selected as a dehvery method, 
instead of an emall of a web-based questionnaire, because postal questionnaires 
tend to have sltghtly higher response rates (Kaplowltz et al. 2004, p.98). 
The compames were selected from two Itsts: the members of the 
Management ConsultanCies Association (MCA) and the Itst of the Top 75 
Management Consultancies 2005 (Management Consultancy 2005, p.8-9). The 
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Management Consultancies Association was formed in 1956 to represent the 
consultancy Industry to clients, the pubhc, and government. It is estimated that 
mne out of the top ten UK consulting firms are MCA members, measured by UK 
consulting fee Income. MCA members must comply With Industry cntena as well 
as professional and ethical standards. The hst of the Top 75 Management 
Consultanc[es [s formulated accordmg to the 2004 fee income that the companies 
report Out of these two hsts, 55 compames were selected according to simple 
systematic sampling procedures (Dillman 2002, p 92; Tashakkon & Teddhe 
1998, p 73-77) No formal frammg sample or framing techmques were used to 
select the sample of companies that would receive the questIOnnaire because the 
main purpose of thiS questIOnnaire was to collect some prehmlnary data and 
primanly to sohcit partic[patlOn In the next step of the research. 
In order to Increase the response rate the majority of the questIOnnaires 
were sent to a specific person, namely the informatIOn manager or IT manager 
(Neuman 2003, p.289). All the compames were contacted by phone and the name 
and contact details of the appropnate manager were asked Imtially, "Information 
Manager" as a title was used to ask for contact details but, since many compames 
were replymg that there was no mfonnation manager on site, the details of the IT 
manager were asked for mstead. This was felt appropnate because [t is very 
possible that the person respons[ble for the KMS would be the IT manager. In 
almost half of the compames contacted, there was a "no name" pohcy on the 
switchboard. In those mstances, they encouraged the researcher to address the 
questionnaire to "The IT Manager". A postage-paid, addressed return envelope 
was also mcluded to fac[htate the return of the questionnatres. 
The questionnaire was finally sent to 55 UK-based management 
consulting companies at the begmning of March 2006. A reminder letter was sent 
in Apnl 2006 
3. Preliminary Questionnaire Results 
Although the design of the questionnaire attempted to address all possible 
reasons for non-response, the response rate of this questIOnnaire was 
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approximately 11 % (6). It was known from the begmnmg that the target group 
would be dIfficult to persuade to partIcIpate m an unsolIcIted research. 
Out of the SIX questlOnn31reS, one was returned empty because It was not 
Respondent l's policy to partIcIpate m surveys. This might be a common policy 
with other compames and one of the reasons for the lack of partiCIpatIOn. 
Another questIOnnaire was only half-completed by the intranet manager of 
Respondent 2. She mdicated that, at the moment, they do not use metadata 
extensIvely but they are consldenng it for the future. 
There were four questionnaires fully completed. Respondent 3 replied 
that they were usmg a content management system that had been developed m-
house, vanous profeSSIOnal community leaders are responsIble for updating and 
edIting the content, and that IT and HR were responsIble for the selection of 
metadata tags They also indIcated that they would be WIlling to partIcIpate in the 
second stage of the research. When they had been contacted, though, at the emall 
address provIded, they replIed that someOne else had filled-in the questionnaIre 
and that they would not be mterested. Respondent 4 replied that they were using 
a general KMS, content management system, collaboratIon software along with 
other functIon-specIfic systems that either have been bought off-the-shelf or have 
been developed in house. The metadata tags used are the "Author", "SubJect", 
"Date", "Keywords", ''Taxonomy ISle", and "Company registration number". 
They indIcated that they could not participate further in the research due to lack 
of tIme. Respondent 5 replied that they were usmg commercial collaboration 
software that has been customised to theIr needs. ResponsIble for thIS system are 
the leT manager and the KM content manager. The metadata tags used are the 
"Document name", "Sector", "Service", "Knowledge area", Method", "Tool", 
"Client name", "Project name", "Keywords", "Abstract", "Rating" and "Owner". 
They indIcated that they would be WIlling to partIcIpate but when they have been 
contacted by emall.theymentionedthat.currently.itls not an appropnate" time 
for this research as they were consldenng buying a dIfferent KMS. Last, 
Respondent 6 indicated that they are usmg MIcrosoft SharePomt ServIces and 
collaboratIOn software. Both of them have been customIsed to the company's 
needs. The knowledge manager is responsible for the updating and development 
of the system and the metadata. Among others they use the followmg tags: 
"Busmess process", "Industry Area", "Project phase", "Owner", "Review date", 
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"Modified by" and "Modified date," Although Respondent 6 decided to 
participate In the research as a case study and mcorporated the research in an 
intranet consolidation project they were runnmg, after the field visits and the 
development of the questlonnaire, they WithdreW from the research without 
notice 
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Appendix C: Questionnaire for the Users of Case Study A 
--~~----=---=--==-= - -- ------- - --- ---- -- - - -
Questlonnal re for the users of Share POint I .. , 'h,~ ~"rv"Y >;. 
n. qullSbofInM'I .. part of ill ftMaIdI FfO:itct ItIat ........ bng IN rail oIlMtac1ata fw ~ ~ Mono spKillcaly. ot expaor.s 
__ .. tmlItaCII'IM~ II'IOItefkllnUy to~ ~~ __ .ndorpqNtIon., 0I'\tIr to~ .~ .. 
~. The tenI!: -.....:.dIr." I'll"'" to mgs UHd to dllc:rh IttriIuhIs of II'IfonnItIOn ~ '-w", --. • g. .. thor, rt.ywards, alii 
.nd abstract. fnI~tfy roput.1IeIdt JII, CSltIb_. IrlforNtion fYSt.nIJ Md kMwtIdgI ~t IV .... 
n. qwllbom11n .. foc\ll1ld on In. UN of S/'IwePoInt ¥Id most IIIIpCIftMrtfy 11ft the 1Mf'. KCep~" percMved IIHfI*IHs ¥Id .... ofwl with 
tIM _ to iqIroYe Ita funcbonRty 1t includd , IKtJOnI: and ~ not qka rrocq th ... 15 IIWIUIH to C~tII. ' 
'TM ~ colec~ 'NIl be kept ~ by tN r...v.w W no .... wl bot .ttrVUted to nivIduIIs. 
. . 
Questlonnal re for the users of Share POint I ~,' tI"., '>"rv' y,." 
1. W11et14Idyooflrst _ ............. , 
r over ~ month .. r, OIl ... 1hrfI.1IIIII\thII ago 
rover. montha ago 
(" overilV_. 
::a HDwofhndoV-_ ......... l' 
r ".. ttlan onc •• day 
r,enc: •• drf ~ 
t:2~3_.W_ r Onctl .... -, i. Once llIIOfIth 
r""" 1',..--
-
3. Fer whIdI.,....,...doyoa ..-aIr_the..,.....1 (plHMti .. tt..tapptv) 
r TO KCflS t.IcIYII«iI dcIcl.rIWnb ~ far MY wwt r To WIpUt ~tJ. th;It may.,. uufli to my c .... 
r\o Milrd\ far Inbmatlon ""vlnt to my job • 
j To ",form lIlY"" .-bc:Iut m. (II'ant .... eIopmenb or tM ur 
r- OtNr (pin" spedf,o) 
-, ~I 
4.boyou(;OUldersta.ePofMhoblo~!;Q..,of.,-....,tMb' , 
rVH 
r:: ... 
..-
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QuestIonnaire for the users of SharePolnt h'I!1 .... ~"rv"y» 
' .. ,....".. .... Ib'ongIy.,. .... OI' .......... INch:;,tM~ ... -r:... 
(1_~..,...2 ........ 3_~.....;4_~.5_-...wfIM ....... 6 ............ 7_atnIftgtw ...... ) 
, , . 
MoH of It. tiIM, I --..,. N find the IOIi'onNIbOn 
tn.t I l1li focIbng fQr 
J"... .... to UN IM ~..,. at Itw top rislht 
~of_ 
I &Id It usv to p.rfann iI cGIdPiC .. t.t .. ...:It 
1 _ ublftld wttI'I tM NlultI thlt I .. o-tMI hI'II 
~tM.-dt ..... 
- , 
r r r r ,.. r ,-
-.) 
r r r r'" r r 
'.) 
r r r r r r r 
J .) 'J - 'j .) .) '.) 
.J .J .J .J '.) 
t <:-E I~tel,.,.~ 
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Questionnaire for the users of SharePolnt 1:<'III" .. ~"rv·'V:> 
7 ............... ~ ... .,..; .... yoa_~ ............... ~ar ........ ---=-r~ 
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Questionnaire for the users of SharePolnt 1~"I~.~~"rv" ... » 
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Questionnaire for the users of SharePomt I XI' 11 .... ~'I<""Y» 
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Appendix D: Interview Schedule for the Users in Case Study A 
I. Introdnction 
• Thank you for agreeing to have an mterview with me about SharePomt. 
• (Personal mtroduction and affilIatIon of the interviewer) 
• (Purpose) The purpose of thIs intemew IS to examine more in-depth 
some of the issues that came across through the questIOnnaire on 
SharePomt. It will focus on the same topics with the questlOnnatre: 
namely the use of SharePoint and metadata, i.e. data that descnbes data, 
mformation and knowledge. 
• (Motivation) This intervtew will help to design SharePomt better and 
hopefully maximize its use and efficiency. 
• (Recordmg) Would you object If thIs mtervlew is recorded? 
• (Time Lme) The interview should not last more than 30 minutes. 
• Is there anythmg you would hke to ask me before we slart? 
11. Main Part 
(Topic A) General comments on SharePoint 
I. Do you use SharePoint at all? 
• Could you identify the matn reasons for not usmg It more often? 
(conlent, mefficiency, irrelevant to job responsibilIties) 
2 Could you tell me for which tasks you use It most? 
3. Have you been mvolved in the deSign or structure of any of the Iibranes 
of SharePomt? 
(For the Design Office Adnunistrator: could you tell me more on your 
responsiblhties concerning SharePomt?) 
• (No) Have you uploaded any documents on II? 
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• (Yes) Could you descnbe what your contribution was? 
• What was the rationale or mam alms of desigmng the hbraries as 
such? 
• How did you select the speCific metadata for library? 
4 Could you tell me what do you think overall of SharePoint? 
• Do you thmk it IS useful to your dally tasks? 
• Has it Improved the way that you are searching and finding the 
documents that you need for your job? 
• Could you compare it With the older system? In terms of content, 
ease of access etc. 
5. What would you say are the best parts of it? 
6 What would you say are its weak parts? 
(Topic B) Training 
7. Have you had any tmming on the use of SharePomt? 
• Did it mclude any tmmmg on metadata? E.g. how you should fill-
in the forms and what kind of values to assign. 
• Were you satisfied with It? 
8. Would you hke to have further !mining on SharePoint? 
• Are there any partIcular tOpICS that this session should cover? 
9. Would you hke to have an onhne help guide? 
• Are there any particular tOpICS that thiS guide should include? 
(Topic C) Metadata 
10. Do you think that metadata are important m SharePomt? 
11. Do you thmk that metadata IS used properly in SharePoint? (consistently, 
comprehensively, efficiently) 
12. Do you think that you should be usmg more or less metadata tags? 
• If more, which? 
• If less, which are redundant? 
13. Do you thmk that better use of metadata would improve the search 
engine? 
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14. Do you thlOk that browslOg could be Improved by uslOg better metadata? 
IS. Do you find it difficult or IIme-consumlOg to fill-in the metadata tags? 
• If yes, would you prefer someone else to fill-in the metadata for 
you? 
• Would you prefer SharePolOt to produce metadata automatIcally? 
16. WhIch metadata are more important to you when you are searchlOg for a 
document? 
17. How important IS for you to retneve documents by their subject? 
• How often do you search for a document on a given subject? E g. 
tyre wear. 
(Topic D) Knowledge Management and collaboration 
18. What kind of informatIon or knowledge do you choose to add to 
SharePolOt? 
19 What are the cntena for addmg a document in SharePoint or not? 
20. Do you have a systematic process for knowledge capture? 
• Could you please descnbe It to me? 
• Do you feel encouraged to document what you feel is Important? 
• Do you feel encouraged to contribute thIs knowledge to 
SharePolOt? 
21. Would you say that SharePolOt has improved access to the knowledge 
produced by you and your colleagues? 
22 Do you think SharePoint is useful for storing that knowledge effectIvely? 
23. Do you think that better metadata would improve the storage and access 
to knowledge? 
24. Has SharePoint faclhtated at all the collaboration among the members of 
your group? 
• Among your colleagues in general? 
25 Do you think that SharePoint helps you to locate who is the best person to 
talk about a specIfic project? 
26. Would you like to use the forums that SharePolOt has for online 
commumcatlon with your colleagues? 
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27. SharePOlnt is currently used mainly by the Design and Engmeenng 
office. Do you think it would improve collaboration withm the company 
If other departments, such as supply chain and manufactunng, were usmg 
it more extensively? 
(Topic El Remote Access 
28. Would It be useful for you to have remote access to SharePomt? 
• In which occaSIOns, do you thmk that would be useful? 
• How often would you say that this would be useful to you? 
29. Do you thmk that there is good commuOlcatlOn and collaboration With 
your colleagues workmg on the track? 
• Do you think that SharePomt has had I could have a role in that? 
30. Some have stated that it would be useful for your partners to have limited 
access to the content of SharePomt Do you agree with that? 
• If yes, which content do you thmk they should be able to access? 
• If not, do you think that other means of collaboratIOn, such as 
blogs or forums, should be used instead? 
Ill. Closing 
• r appreciate the time you took for this interview. 
• Is there anythmg else you would hke to add? 
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Appendix E: Interview Schedule for the Infonnation and 
Knowledge Managers in Case Study A 
I. Introdnction 
• Thank you for agreeing to have an interview with me about SharePomt. 
• (Recording) Would you object If this interview is recorded? 
• (Time Lme) The interview should not last more than I hour and 30 
mmutes. 
• Is there anythmg you would hke to ask me before we start? 
n. Main Part 
(Topic A) General comments on SharePoint 
I. Could you tell me what do you thmk of SharePomt overall? 
2 Are you sati;fied with the system's use and efficiency so far? 
• Do you think It has integrated well with the users' dally tasks? 
• Has It improved the way that you are searching and finding 
mformation? 
3. Could you compare It with the older system? (content, ease of access). 
4 What would you say are the best parts of it? 
5. What would you say are its weak parts? 
(Topic B) System Development 
6 How long have you been using SharePoint? 
7. Could you explain the strategic goals that SharePoint was meant to meet? 
8. Were there speCific objectives to be met? (m terms of number of users, 
use) 
9. What were the primary user needs for thiS system? 
• Have you done any user needs analysIs? 
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10. WhICh are the main functIOns of SharePoint currently used in the 
company? 
11. Has SharePoint been customIsed for the company's needs? 
12. Who was responsIble for the design and structure of SharePoint in the 
company? 
• What was the ratIOnale and pnnciples of the deSIgn? 
13. From the day of the fl1'St implementation, have you made any sIgnificant 
modIfications to It? 
14. WhIch groups/departments of the company currently use SharePOlnt? 
• Do you think it would be beneficial for the company and improve 
collaboratIOn If other departments, such as supply chain and 
manufactunng, were using It more extensively? 
IS. How many users are there in total? 
16. How was SharePomt mtroduced to the different groups? 
17. Have they receIved any traimng? 
• Did it include any training on metadata? E g how they should fill-
in the forms and what kind of values to assIgn. 
• Do you have any plans for further traming? 
(Topic C) Metadata 
18. Do you thmk that metadata are Important in SharePomt? 
19. What land of metadata does the company currently use? 
20. What was the ratIOnale of selectmg the specific metadata? 
21. Do you think that metadata is used properly in SharePOlnt by your 
colleagues? (consistently, comprehensively and efficiently) 
22. Do you think that you should be using more or fewer metadata tags? 
• If more, which? 
• If fewer, which are redundant? 
23 Do you think that better use of metadata would improve the search 
engine? 
24. Do you think that browsmg could be improved by usmg better metadata? 
25. Do you find It dIfficult or time-consunung to fill-m the metadata tags? 
26. Which metadata are produced automatically by the system? 
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27 Do you use any kInd of thesaurus I taxonomy? 
(Topic D) System Administration 
28 Could you comment on the ease of administering SharePoint? 
29 Which are your responsibilities? 
30. How easy is It to maintaIn? 
31. Do you have any plans for major modIficatIons I updating of the system? 
32. What is the process of adding new content on SharePoint? 
33 Is there a review I qualIty control process in terms of content? In terms of 
the metadata that users are producing? 
• If no, do you see a need for one? 
34. Is there a retentIon process for out -of-date documents? 
35. In terms of content, has SharePoint benefited the quality of informatIOn? 
(Topic E) System Use and Evaluation 
36. Are you satisfIed wIth the volume of use of SharePoInt? 
37. Are there any Incentives for the users to use It? 
38 Have you predicted a payback penod? 
• Has it been met? 
39. Is there a specific evaluatIon process for SharePoint? 
• Do you regularly monitor Its use? 
• Do you regularly momtor its effiCIency? 
• Do you follow specific metncs or set targets? 
• Do you use any financial measures? (such as ROI) 
(Topic F) Knowledge Management and Collaboration 
40. Do you thInk that SharePoint could help you to manage your company's 
knowledge? 
41 To reduce repetItIOn of mistakes? 
42. To faCIlItate innovation? 
43. Do you have a systematic process for knowledge capture? 
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• What are the cntena for adding a document in SharePoint or not? 
• Do you encourage users to document what they feel is important 
and to contnbute It to SharePomt? 
44. Would you say that SharePomt has improved access to the knowledge 
produced m the company? 
45. Do you think SharePomt IS useful for stonng that knowledge effectively? 
46. Do you thmk that better metadata would improve the storage and access 
to knowledge? 
47. Has SharePoint faclhtated the collaboration among the employees of the 
company? 
48. Do you think that SharePomt helps the users to locate who is the best 
person to talk about a specific project? 
49. Would you like to use the forums that SharePOlnt has for onhne 
communicatIOn? 
Ill. Closing 
• I appreciate the time you took for thiS mterview. 
• Is there anythmg else you would hke to add? 
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Appendix F: Recommendations Made for Company A 
A number of recommendations was made to Company A refemng to the 
site structure and navigation, the use of metadata, some traming reqUIred, and 
further steps for KM. 
1. Site Structure and Navigation 
• AudIt of the content of the folders. 
• DeSIgn of a consIstent folder structure and reorgamsation 
• Balance between the breadth and the depth of the site hbranes. 
• Removal of the empty folders. 
• Creation of a common space (most hkely m the form of a sIte hbrary) for 
documents and mformation that is relevant to all engmeers (race and 
track mformation, templates, magazmes etc). 
• ReorgaOlsation of the design sIte hbrary and transfer of the FIA 
documentatIOn to the PIA sIte hbrary. 
• Creatlon of a visible hIerarchy of the folder structure. 
• Creation of more visual aids for navigatIOn. 
• Users should be encouraged to mamtain the sIte hbraries according to 
theIr needs. 
2. Metadata 
• Users should be encouraged to adapt metadata to their needs. 
• DefimtlOn of mandatory fields for each sIte library. "Author", ''TItle'', 
"SubJect", and "Descnptton" should be mcluded. 
• ConsIstency should be maintained, to the pOSSIble extent, across hbraries 
• A set of gUldehnes can be used to tram users on how to fill-m the 
metadata fields. (E.g. "Description" should not just duphcate the "TItle"). 
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• Dropdown lists should be used as much as possible in the metadata 
forms, because they make the process of adding metadata quicker, easier 
and more consistent. 
• Addition of more subject terms to reflect the needs of more groups. 
• Use of a thesaurus. In Appendix G a nuni thesaurus can be found that can 
be used as a baSIS 
• In the long term, development of an effective metadata management 
strategy because It enables a company to make better use of the data, 
information and knowledge assets It has. The components of a metadata 
management strategy could include. 
1) DeCISion of how metadata Will be used m the orgamsatlOn, 
2) DeclSlon of who will use which metadata and why, 
3) Traming reqUirements, 
4) Sources of metadata (eXisting databases and files), 
5) Quahty of the metadata sources (absolute, relative, historical, etc.), 
6) Methods to consolidate metadata from multiple sources, 
7) Responsibility for captunng, establishing standards and procedures, 
mamtainmg and securing the metadata, proper use, quahty control 
and metadata update procedures, 
8) Defimtion of metadata standards and procedures, 
9) Nanung standards (abbreviations, class words, code values, etc ), 
10) Measurement of the use and effectiveness of the metadata. 
3. Training 
Deltvering more traming sesSIOns to SharePoint was a suggestIOn from 
the users. Some of them missed the initial introductIOn and most of them have 
very speCific questions as to how they can do or not do certain tasks. Most 
Importantly, the majonty of them are not aware of the full scope of SharePoint or 
of the scope of metadata. 
• OrgamsatlOn of a small number of introductory sessions for those that 
reel intimidated or who do not use It much 
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• Organisation of sessions for intennediate and advanced users with the 
topics/functions that they need to cover. TopIcs that came up in the 
mterviews were the lInking of documents withm SharePoint, the efficient 
use of the advanced search, the alerts, and the custOlTIlsationldesiguing of 
the appearance and structure. 
• Thorough presentatIOn of SharePomt's philosophy and functions. 
• In each of these seSSIOns, presentation of the scope and use of metadata in 
SharePOlnt and explanauon of the pnnclples or guidelInes for fillIng-in 
the metadata fields. 
• Orgamsation of presentations when new features are added to SharePoint 
or when the company adopts new practices regardmg SharePomt. 
• Refresher trammg on regular basis (perhaps once a year) for those that do 
not use it very often 
• IntroductIOn to SharePomt in the mductlOn of the new employees. 
4. Knowledge Management 
• The use of SharePoint in the company can be seen and advertised as the 
signpost to an orgamsatlonal culture change, where knowledge creation, 
captunng and sharing are embedded into processes and dnve innovatIOn 
and competitiveness. 
• Creatlon of collaboration space (pOSSibly in the fonn of site lIbraries or 
sub-IIbranes) for groups that are currently USlOg shared files, such as the 
front suspensIOn group. 
• 
• 
• 
Gradual migratIOn of all content of the shared files (with the exception of 
the executable files) to SharePoint. 
Users should be encouraged to contnbute more to knowledge capture in 
the fonn of reports, procedures. 
Users should be encouraged to personalise SharePOInt to the extent 
pOSSible by creating alerts and personal collectIOns of lInks to documents 
frequently used. 
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• Blogs can be used for postmg of information and knowledge that users 
feel is Important but they are not wllhng to put mto the form of a 
technical note or a report. 
• Identification and cultivation of possible commumtles of practice. 
• Use of the knowledge gained through competitive intelligence 
• In the longer term, involvement of all the team, from the dnvers and the 
management to the manufactunng and HR, in actively managing 
knowledge in the company. 
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Appendix G: Thesaurus Developed/or Company A 
The followmg thesaurus has been developed based on the subjects used m 
SharePoint (Table 8). The SAE Thesaurus and the Automotive Engmeering 
Tenns' have been used also as a base for companson. 
Actuators 
AerodynamIcs 
Alloys 
NT AerodynamIc Drag 
AerodynallUc LIft 
RT Wind Tunnel 
Bodywork 
Brake system 
NT Brake DIscs 
Brake Drums 
Brake Pedals 
CalIbratIOn 
RT Measunng Techniques 
Car General 
ChassIs 
Clutches 
CockpIt 
Collisions 
NT CollISIOns, Head-On 
CollISIOns, Rear-End 
CollIsions, Side-Impact 
ComposIte Materials 
NT - - Bimetals 
FIbreglass-remforced 
Connectmg Rods 
Dampers 
NT Suspension Dampers 
Electrical systems 
NT Wmng 
Engine 
Exhaust Systems 
NT Exhaust PIpe 
FatIgue (Components) 
NTPlttmg 
Fatigue (Materials) 
NT Pitting 
Fuel System 
RT 
NT 
Gears 
Harnesses 
Hose 
Fracture Mechanics 
Stress ConcentratIOn 
Fuel Consumption 
Fuel Injection 
Fuel Tanks 
Hydraulic System 
Ignition 
NT 
RT 
Impact Test 
IgnitIOn Delay 
IgnitIOn Tuning 
• Prokop. MC. 1985. SAE thesaurus: a gUide 10 the use 0/ mdex terms for the SAE e1ectromc 
database Society of Automotive Engineers. 
Autonwtwe engmeenng terms a thesaurus. 1974 M I I O. 
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Matenals 
Monocoque 
011 System Painting 
RTPaints 
Plastics 
NT 
RT 
Lamtnated Plastics 
Retnforced Matenals 
Retnforced Plastics 
Pumps 
Push Rods 
RCS & Rear Wtng 
Sensors 
Simulation Software 
Steenng Gear 
NT Steenng Rack 
Column 
Stress AnalysIs 
NT Photoelastlclty 
Studies 
NT Development Studies 
Performance Studies 
& 
Suspension Systems 
NT Front Suspension 
Rear SuspensIOn 
SuspensIOn Dampers 
Test Tracks 
Torque 
TransrrusslOn Systems 
NT Clutches 
Gearboxes 
Tyres 
NT Tyre testing 
Vibration 
Water System 
Weather 
NT Fog 
Ice 
Rain 
Sunlight 
Wtnd 
Weight Control 
Wtngs 
NT Front Wtng 
RearWtng 
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Appendix H: Questionnaire for the Users of the Case Study B 
- ---- -=----- - ---=- - --===- - -------~~---- ---- -- -- -
Questionnaire for the users of the ABC library IXi11ht~~urvry;o> 
The quB.tl<ilVlaIn " focUHd on the we 0' the MC ibrary .-.cl _t nport8lltly on the I'M\'I' KCtpune., .,.n:.NMI tilt""'" and '"' of us. 
wIth the am to eprovfl Its ftnctionlity 1t Includo 24 quHtJonIlII 6 seebClroS .--cl IboUd not ~ mort than IS Jl'll'lUtes to complete 
_ -- -, -- --- --
QUestionnaire for the users of the ABC library Ix~!l!.!L~ .. rv<·y>'" 
1 WIIIn did you first -'-~ MC IIbnry7 
rOver. month • 
r. Over ttn. ...... tt. ago 
(',OYer. monltls ago t 011« iI Y'. ago 
2. flow on-dDyrou _ tMABC....,., 
r "'- than onc •• ct.y 
~OrK.ldIIY -
Fl -3 times tWt. 
r,onc •• w.-
r-:cnct. month 
[' Rar4lly 
, 
, 
3 ForwNc:h ....--doyw""""_ theMe: IItInry'l (pIuH tiel .. tt..t ...... > 
r To ac::c ... docuMnhl nect.s.'y for MY wOllc. 
r To <niIW~ doe_hi that INY III us,tu! to lIlY cole~ 
r'TO .. .ch rw 91M1''' WorII\abon .... vant to "IV job r To IntonR IIIyMIf Jbout the cwqnt _veIopments of I project or product. 
j; Other (pie .. IpeClfy) 
'"I 1 
... DO you CVfl5Ww ""' MC ......" to be IInportant to MY ofyvw Ally bIsks? _ 
..)'n 
'..)'" 
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- -- -- ----- -- --- - - - -- - -
Questionnaire for the users of the ABC library , .. ,!II""<I'!'W'y» 
I J 
.. - /l-»f 
--- - -~------ - -- - - -
Questionnaire for the users of the ABC library I ~I! !hIHUrv~y» 
, ' -
....... nIte how ItroftgIy VOII .... 111' ..... with NCh fII the faIIowIIIg .tlltetMflts. 
'1.~ .... ,a ...... 3.-'-t""'4.IMIIedded,S.--"tdlAgNe,&."""'1.~""') 
• • 
, 
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(J. .. *-IIV ..... 
• > 
----- - --
Questionnaire for the users of the ABC library f~11 tI" .... "!V.,Q~ 
LWllk:bdoal...at~_~far,-- ...... .,..._~for.~n .......... thefohwlng*-1·1" 
.......... t INIng u.. mMtllnporWlt' -
5 .... 
--...... 
PmIwy location Fold« 
""""' .... 
.,....,. 
..... 
"""" , 
--Ott." (1)INM IP«IM 
, 
v •• Are tIuIno any lIoc:u.-nt """*"" that yotI ~ wOuld be t.tpfuIlo add to tM ABC Hbrwv7 ' 
~.)'I'" 
';J Ne! 
-
QUestionnaire for the users of the ABC library f~llIh,"'-'urv~» 
-- - - - - ---- - - - --~~~~~-
Questionnaire for the users of the ABC library FXlt Ihl .... u'Y-.. ~ 
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- - -- --- ~ - --- --
Questionnaire for the users of the ABC library /;X.fI/flH'UVpV» 
. , 
12. How oft-..you .--.vou .. orimport: ____ to .... A8C II:Inwn 
r Onc: •• dri 
r~ ........ 
r,,,,-al'llOl'llb 
C::"'-
J3. ..... ,.... ... MnNlgtVyoIII .... _ ............................ ...-......: 
(1.ICr'DngIy~J ...... 3 ................... 4 ......... '· ............... ·~7 • ..,..,., ....... ) 
Questlonmure for the users of the ABC library rx.' n" .... ",v,·y» 
14 ..t.-... heN strongty you .............. with .... flltlMlfoIowIng--.-ts 
(1 • .trDtItIy ...... :a ..... ,s.so~.,g-. ... ItIIdeddoM.S.!iOIINIWbBtdlAgNe.6 ........ 7.~ ..... ) 
..... docunM ..... to.nd In .... A8c It.r.ry IIN 
6 
~to <latt J -J J -J J J J I 
~-. J J .J J J J J 
.. - t~ 
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AIIC 11 • useU sourc. to ...a. for ... ting 
IIIIooutJan bIfIn .~ • MW 1>fO)lCt. 
Questionnaire for the users of the ABC library h,t tI"~ .. ,,rv .. y-~<! 
I J 
lL....-. ___ yoW_.V-__ tMw-.IkIIJ..,.......".~tofolowupyoursuggestloas.y_otW 
.......--~_be-v--
f J 
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Questionnaire for the users of the ABC library h"" Ihl~""nt .. y ,,> 
PIt ___ tha foIowng.-bans lIII .... t n dalta ~,L .. to fo/wUate Ind tathypothtMl 
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Appendix 1: Interview Schedule for the Users in Case Study B 
I. Introduction 
• Thank you for agreemg to have an mterview With me about the ABC. 
• (Personal introduction and affilIatIOn of the mterviewer) 
• (Purpose) The purpose of thiS mtervlew is to examine more in-depth 
some of the issues that came across through the questionnaire on the 
ABC. It will focus on the same topics with the questIOnnaire: namely the 
use of the ABC and document properties, i.e. data that describes data, 
mformation and knowledge. 
• (MotivatIOn) This interview wIll help to Improve the ABC and hopefully 
maximize its use and efficiency 
• (Recording) Would you object If this interview is recorded? 
• (Time Lme) The interview .hould not last more than 30 mmutes. 
• Is there anything you would lIke to ask me before we start? 
n. Main Part 
(Topic A) General comments on the ABC 
I. Do you use the ABC at all? 
• Could you Identify the mam reasons for not usmg it more often? 
(content, mefficiency, Irrelevant to Job responsibilities) 
2. Could you tell me for which tasks you use it most? 
• Have you uploaded any documents on it? 
3 Could you tell me what do you thmk overall of the ABC? 
• Do you think it is useful to your dally tasks? 
• Has It Improved the way that you are searching and findmg the 
documents that you need for your job? 
• Could you compare it With another system? 
4. What would you say are the best parts of it? 
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5. What would you say are its weak parts? (speed, mterface, classificatIon) 
6. How do you nonnally search for a document? ABC, Infospaces, eRooms? 
7. Do you browse the folders to find it or do you use the search engine? 
8. Do you use the advanced search at all? 
• Could you tell me more about the search optIOns? Are you 
satisfied with them? 
9. Are you satisfied wIth the results that you are gettmg from the search 
engme and how these are presented? 
(Topic B) Training 
10. Have you had any trammg on the use of the ABC? 
• Did It include any training on the properties? E.g how you should 
fill-in the fonns and what kind of values to assIgn 
• Were you satisfied WIth It? 
11. Would you hke to have further traimng on the ABC? 
• Are there any particular tOpICS that this ses"on should cover? 
12. How do you find the online help guide, the helpdesk or any other trammg 
matenal on the ABC? 
(Topic C) Metadata 
13. Do you think that properties are Important m the ABC? 
14. Do you think that properties are used properly? (consIstently, 
comprehensively and effiCIently) 
IS. Do you think that you should be using more or less propertIes? 
• If more, which? 
• If less, which are redundant? 
16. Do you think that better use of propertIes would improve the search 
engine? 
17. Do you think that browsing could be Improved by usmg better properties? 
18. Do you find It dIfficult or tIme-consuming to fill-in the properties? 
• If yes, would you prefer someone else to fill-in the properties for 
you? 
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• Would you prefer It if propertIes were assigned automatICally? 
19. Which properties are more Important to you when you are searchmg for a 
document? 
20 How important is for you to retrteve documents by their classIfication? 
• How often do you search for a document on a given subject? 
(Topic D) Knowledge Management and collaboration 
21. What kind of information or knowledge do you choose to add to the 
ABC? 
22. What are the criteria for addmg a document m the ABC or not? 
23. Do you have a systematic process for knowledge capture? 
• Could you please describe it to me? 
• Do you feel encouraged to document what you feel IS important? 
• Do you feel encouraged to contribute thIS knowledge to the ABC? 
24. Would you say that the ABC has Improved access to the knowledge 
produced by you and your colleagues? 
25. Do you think the ADC IS useful for storing that knowledge effectIvely? 
26 Do you thmk that better use of the properties would improve the storage 
and access to knowledge? 
27. Has the ABC faclhtated at all the collaboration among the members of 
your group? 
• Among your colleagues in general? 
28. Do you thmk that the ABC helps you to locate who is the best person to 
talk about a speCIfic project? 
Ill. Closing 
• I apprecIate the lime you took for this intervIew 
• Is there anythmg else you would hke to add? 
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Appendix J: Interview Schedule for the Information and 
Knowledge Managers in Case Study B 
I. Introduction 
• Thank you for agreemg to have an mterview with me about the ABC 
library. 
• (Recordmg) Would you object if this interview is recorded? 
• (TIme Lme) The interview should not last more than 1 hour and 30 
mmutes. 
• Is there anything you would like to ask me before we start? 
11. Main Part 
(Topic A) General comments on the ABC 
1. Could you tell me what do you thmk of the ABC overall? 
2. Are you satisfied With the system's use and efficiency so far? 
• Do you think It has integrated well with the users' daily tasks? 
• Has it Improved the way that you are searchmg and findmg 
mfoonatlOn? 
3. Could you compare it With an older system? (shared files) (content, ease 
of access). 
4. What would you say are the best parts of It? 
5. What would you say are Its weak parts? 
(Topic B) System Development 
6. When the ABC was first developed? 
7. Could you explam the strategic goals that the ABC was meant to meet? 
8. Were there speCific objectives to be met? (in teons of number of users, 
use) 
9. What were the pnmary user needs for this system? 
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• Have you done any user needs analysIs? 
10. Which are the main functIOns of the ABC? 
11. Who was responsIble for the desIgn and structure of the ABC? 
• What was the rationale and pnnciples of the design? 
12. From the day of the first ImplementatIon, have you made any slgmficant 
modIficatIOns to it? 
13. Wh,ch groups/departments of the company currently use the ABC? 
• Do you thmk It would be beneficial if more departments were 
using it more extensively? 
14. How many users are there in total? 
(Topic C) Metadata 
15. Do you thmk that metadata are Important in the ABC? 
16 What klOd of metadata does the company currently use? 
17. What was the rationale of selectmg the specIfic metadata? 
18. Do you think that metadata is used properly in the ABC by your 
colleagues? (consistently, comprehensIvely and effiCIently) 
19. Do you think that you should be usmg more or fewer metadata tags? 
• If more, which? 
• If fewer, which are redundant? 
20. Which metadata are produced automatically by the system? 
21. Do you use any kind of thesaurus / taxonomy? 
(Topic D) System Administration 
22. Could you comment on the ease of adllllfilstenng the ABC? 
23. Which are your responsibIlities? _ 
24. How easy IS It to maintam? 
25. Do you have any plans for major modIfications I updating of the system? 
26. What is the process of adding new content on the ABC? 
27. Is there a review I quahty control process m terms of content? In terms of 
the metadata that users are producing? 
• If no, do you see a need for one? 
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28. Is there a retention process for out-of-date documents? 
29. In terms of content, has the ABC benefited the quahty of infonnatlon 
dIsseminated within the company? 
(Topic E) System Use and Evaluation 
30. Are you satIsfied with the volume of use of the ABC? 
31. Are there any mcentlves for the users to use it? 
32. Have you predIcted a payback penod? 
• Has it been met? 
33 Is there a specIfic evaluation process for the ABC? 
• Do you regularly monitor Its use? 
• Do you regularly mODI tor Its efficiency? 
• Do you follow specific metncs or set targets? 
• Do you use any finanCIal measures? (such as ROJ) 
(Topic F) Knowledge Management and Collaboration 
34. Do you thmk that the ABC helps you to manage your company's 
knowledge? 
35. To reduce repetItIOn of mistakes? 
36 To faclhtale mnovation? 
37. Do you have a systematic process for knowledge capture? 
• What are the criteria for addmg a document in the ABC or not? 
• Do you encourage users to document what they feel IS important 
and to contnbute It to the ABC? 
38. Would you say that the ABC has improved access to the knowledge 
produced 10 the company? 
39. Do you think the ABC is useful for storing that knowledge effectively? 
40. Has the ABC facilItated the collaboratIOn among the employees of your 
company? 
41. Do you think that the ABC helps you to locate who is the best person to 
talk about a specific project? 
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Ill. Closing 
• I appreciate the time you took for this interview. 
• Is there anything else you would hke to add? 
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Appendix K: Recommendations Made for Company B 
The ABC hbrary is an efficient system for tbe purposes of mformatlOn 
and knowledge shanng and therefore only a small number of recommendatIOns 
was included referring to the site structure and navigatIOn, the use of metadata, 
some trammg required, and furtber steps for KM. 
1. Structure and Navigation 
Although a number of users have asked for more flexlb!lity in the lower 
folder structure by glVlng them the ability to create subfolders, the deSign and 
management of the folder structure should remain m the responslb!llty of the 
informatIOn and knowledge managers for the purposes of consistency and quahty 
control. 
The large number of empty folders should be discarded as it may be 
frustrating for the users to navigate tbrough them. 
In the longer term, the mterface could be improved and modernised to be 
made more sim!lar to otber web-based applicatIOns, such the eRooms that users 
are famlhar With. 
2. Metadata 
It is very positive that both metadata creatIOn models are present, 
accordmg to the users' preferences. Attention should be drawn though to the 
instances when metadata are created by "star users" and admimstrators. 
Specific metadata, such as tbe "DescriptIOn" or tbe claSSificatIOn of tbe 
documents, require m·depth knowledge of tbe content and they should be 
supphed by or venfied WIth the creator of tbe document m order to be refined 
enough. 
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Drop-down lIsts should be used as much as possIble in the metadata 
forms, smce they make the process of adding metadata qUIcker, easIer and more 
consistent 
The "Description" should be better defined m the Nammg GUIdelInes. 
Users should be encouraged to include an abstract and keywords of a document 
rather than copy the "TItle". For certain categories of documents, the description 
could include the findmgs or conclusions of the speCIfic document. 
The clasSIfication hst should be updated, refined and extended to mclude 
appropriate terms for all teams that use the ABC. 
Access statistIcs, relevance and user ratmgs or annotation should be 
mcluded to provide the users with mformation about the usefulness of a specIfic 
document. 
In the long term, development of an effective metadata management 
strategy because it enables a company to make better use of the data, information 
and knowledge assets It has The components of a metadata management strategy 
could include. 
I) DecIsIon of how metadata will be used in the organisatIOn, 
2) DecISIon of who WIll use which metadata and why, 
3) Trammg requirements, 
4) Sources of metadata (exlstmg databases and files), 
5) Quahty of the metadata sources (absolute, relative, historical, etc.), 
6) Methods to consohdate metadata from multiple sources, 
7) Responslblhty for capturing, estabhshing standards and procedures, 
mamtammg and securing the metadata, proper use, quahty control and 
metadata update procedures, 
8) Defimtlon of metadata standards and procedures, 
9) Nammg standards (abbreviatIOns, class words, code values, etc.), 
10) Measurement of the use and effectiveness of the metadata. 
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3. Training 
The ABC IS not a very user fnendly system and m order to be able to use 
it to Its full extent, traming IS necessary The trammg provided on the ABC was 
well received by all participants m the study. 
A few pomted out that It would be useful to have received this traimng at 
an earlier date and that It should be made mandatory for all newcomers to the 
company. 
The advanced search options of the ABC search engme should be 
promoted more because they allow for the execution of very precise queries. 
The personahsatlon options that are available should be also covered in 
these training sessions, to allow users to create their own version of the system, 
according to their preferences and needs. 
Training should be extended to the users located in all countnes, through 
the infonmatlOn and knowledge managers and onhne tramlOg matenal. 
The 3-fold path should be explalOed in more det311 to the users. GUIdance 
as to which documents should remalO in the eRooms, which should be migrated 
to the ABC or DEF and which should be published m the Infospaces, should be 
proVided to all and m partICular to the administrators of eRooms. 
4. Knowledge Management 
Managing knowledge m such a large company IS a very difficult task that 
should be addressed at three levels: the company, the project groups or teams and 
the indlVldual knowledge workers. 
At the company level, positive steps for managlOg knowledge have 
already been made' robust KMS, such as the ABC, the Infospaces and eRooms, 
have been deSigned and Implemented to facihtate knowledge creatIOn, 
orgamsation, sharing and reuse. These systems help preserve the corporate 
memory and faclhtate collaboration and possibly mnovation Improvements can 
always be made to these systems taking mto the account technology changes and 
users' increasing needs and preferences. In addlllOn, the mtroductlon of the 
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systems to all teams mvolved in the dmg producllon and marketing process and 
will help the communICallOn across the company and will encourage users from 
all teams to share in a very efficient way important information and knowledge. 
At the project group or team level, the work of the knowledge managers 
helps groups of knowledge workers to IdentIfy good practIce and lessons learnt. 
This work can be augmented through the adoption of the 'communities of 
practice' theory. Supporting the development of informal groups of employees 
that share common goals or mterests, beyond the boundaries of the formal 
projects teams, WIll help the free flow of Ideas and the teamwork. 
Last, at the mdlvlduallevel, traming helps the knowledge workers to use 
the KMS m the most efficient way Through trammg, it is also pOSSIble to 
mtroduce recommended practIces for mformation management and the nollon of 
knowledge sharing, wIth the long-term aim to change the company's culture and 
to continue Its development as a knowledge sharing and learnmg organIsation. 
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